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Because “It is Done” 


HE habits and customs of a people 

are influenced, perhaps more than 
in any other way, by the notion that 
certain things are “the thing to do” and 
certain other things “‘are not done.” 


Women could not have been forced 
by a constitutional amendment to the 
present liberal display of charms once 
prudishly hidden. But let the notion be 
established that it is the thing to do 
and—you see what you see! 


Tons of tobacco are burned because, 
in literature and on the stage, the pipe 
ora cigar is the natural concomitant of 
the evening paper or a book by the 
fireside or because “the duchess lighted 
another cigarette.” 


In the pre-Volstead days the most 
objectionable features of the drinking 
habit were quietly slipping into dis- 
favor. Promiscuous and habitual drink- 
ing were frowned upon and it was get- 
ting to be quite the thing to say, “No, 
I thank you.” 


who never knew the 
taste of liquor carry it upon their hips 


Today people 


because it is regarded as smart and 
sporty. 


I wonder if there is not some way in 


which this willing subserviency to 
Vogue, this motivating power of a state 
of mind, can be used to bring about 
needed reforms in the social and in- 
dustrial structure. 


Are there not some things that we are 
prone to attempt by legislation that 
might be done more effectively by 
arousing an expression of general dis- 
approval of objectionable methods or by 
making desirable practices “the thing 


to do?” 


The state of the public mind and 
especially the attitude of 
toward questionable business practices 


one’s set 


would do more to deter the overreach- 


ing individual than any act of any 


government. 


Condemnation by public opinion 
would cut deeper than the finding of a 
criminal jury, and to live despised of 
one’s fellow men would be a greater 


S 


punishment than a term in jail. 


What are the influences and activities 
that can best bring about public repre- 
hension of unmoral and unfair practices 
and social ostracism 
the 
crook? 


for successful 


Gye 


Sov 
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Comparative Costs of Industrial 
Power-Plant Operation 





AN ANALYSIS of four plants, designed for 
steam pressures ranging from 130 to 600 
pounds, shows that up to 400 pounds there is a 
material gain in the economy of operation over 
the lower-pressure plants, but beyond this point 
the economie gain is small. 











N VIEW of the improved thermal efficiency that is 

obtainable by the use of higher boiler pressures, 

there has been in recent years a decided trend in the 
direction of higher pressures both in central stations 
and in industrial plants. This subject has been dis- 
cussed in numerous articles, and the theoretical gains 
obtained from higher steam pressures have been treated 
in detail, but little has been mentioned concerning the 
economic side of the question. This is, no doubt, due 
to the many variables entering into a problem of this 
kind which tend to make it complicated. If consistent 
assumptions are made, however, there is no reason why 
relative figures cannot be derived that will make it en- 
tirely feasible to compare costs of operation under 
different steam conditions. 

As a general statement it may be said that industrial 
plants will benefit greatly by the use of higher steam 
pressures, in particular those plants that make use of 
large amounts of process steam, as they will be able 
to generate most of their power by means of non-con- 
densing machines. Industrial plants using little or no 
process steam will, however, often be able to purchase 
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By HAROLD ANDERSON 

Icngineer, Westinghouse Electric & Manufacturing Company 

power cheaper than it can be generated in an individual 
plant. 

In this article it is proposed to analyze briefly the 
cost of steam and power generation for a mill requiring 
25,000 lb. per hour of process steam at 125 lb. gage and 
75,000 lb. per hour at 15 lb. gage. These amounts will 
change slightly, as outlined in Table I, when operating 
under different initial conditions. The calculations are 
primarily based on paper-mill practice, but the general 
procedure followed is also applicable to rubber factories, 
chemical plants and many similar industries. 

A paper mill was taken because, when operating on a 
production schedule, its power and steam demands are 
relatively steady, its usual working time being about 
310 days a year each of 24 hours. The high-pressure 
process steam which is principally used in the digesters, 
is, of course, subject to hourly fluctuations depending 
upon the number of digesters used, the cooking time em- 
ployed, etc., but it is not necessary to take account of 
fluctuations of this kind in a comparative cost analysis. 
A strict analysis should take account of all fluctuations, 
but this would require a discussion of prohibitive length 
and would not change the conclusions to an appreciable 
extent. 

In calculating Table I, the superheat for the plants 
under consideration has been so chosen that the final 
quality of the process steam will in all cases be approxi- 
mately the same. Any slight difference in B.t.u. value 
has been taken care of by adjusting the total amounts of 
steam, so as to obtain the same total heat value. This 
is probably the most consistent way of obtaining the 
initial steam conditions, because when the ultimate use 
of the exhaust steam is for process work, its quality is 
usually fixed within rather narrow limits. When the 
primary object is to generate power, it is generally con- 
ceded that the proper way is to start from as high a 
temperature as available materials will permit and allow 
the quality of the exhaust steam to vary accordingly. 

Table I shows the result of the necessary calculations 
for arriving at the proper size of boiler plant in each 











Fig. 1—Lower half of tur- 

bine de signed jor a maxi- 

mum steam cordition of 600 

ih, inlet pressure, 750 deq. 

F. total temperature, 150 
lb, back pressure 




















be 


ae ad 

















December 28, 1926 POW 


case. This table also shows both the power generated 
from process steam and the additional power that must 
be generated by the turbine steam expanding to a 
vacuum to obtain the required 5,000 kw. As the initial 
steam pressure and superheat is increased, the size of 
the required condensing equipment decreased 
shown in Table I. In general it is not possible, how- 


is as 


TABLE I—SUMMARY OF STEAM AND POWER REQUIREMENTS 
150 Lb. 250 Lb. 400 Lb. 600 Lb. 
Dry and 75 Deg. 100 Deg. 125 Deg. 
Steam conditions Saturated j F : 
Steam Requirer , Pow per H 
High-pressure process steam 1|25-lb. gage 25,000 24,850 24,800 24,800 
Low-pressure process steam 15-lb. gage 75,000 74,300 73,600 73,550 
Steam to condenser 28-in, vacuum 49,900 31,200 16,400 6,220 
Total steam, lb. per hr.... 149,900 130,350 114,800 104,570 
Power Generation, Kilowatts 
Power available from steam expanded to c 
125-lb. gage ate 225 495 4.085 
Power available from steam expanded to 
15-Ib. gage.... . 2,005 2,630 3,240) 3,790 
Power available from steam expanded to 
28-in. vacuum 2,995 2,145 1,265 £525 
Total power, kilowatts... ; 5,000 5,000 5,000 5,000 
Boi Tnistallationt 
Total boiler installation, sq.ft. of heating a 
surface ere ee aie ; 33,400 29,000 25,600 23,400 
Size of each boiler, sq.ft. of heating surface 8,350 7,250 6,400 5,850 


* This table 
generating unit 
t The boiler installation consists of four boilers, three of which are operated at 
approximately 170 per cent rating and the fourth « 


is based on 75 per cent Rankine cycle efficiency ratio of turbine 


is & spare unit 


ever, to take full advantage of this fact as a certain 
amount of condensing capacity must be available to 
enable the turbine to carry the power load when little 
or no process steam is used. If electric power is ob- 
tainable from an outside source, it can be used to take 
care of power-load fluctuations, but this does not come 
within the scope of this article and will not be con- 
sidered further, except to state that the choice in such 
a case depends entirely on local conditions. 


BOILER-PLANT EQUIPMENT 
Table II is 


arranged to show the costs of each differ- 
ent plant and also the subdivision of costs of the major 
items. These figures should not be considered as exact 
values, as they are subject to too many market varia- 
tions and local conditions. The costs are mostly based 
on actual quotations within the last year, and where no 
quotations were available the costs are based on current 
market conditions. Erection charges are included, but 
freight, being a very variable item, has not been taken 
into account. It may, however, be considered as taken 
care of in the 15 per cent allowance for contingencies. 
The location is assumed to be in the eastern part of the 
United States. 

The buildings are of ordinary mill-type brick con- 
struction and have incorporated in their design the 
necessary structural arrangements for coal and ash 
handling. 

Each boiler plant consists of four water-tube boilers, 
their sizes being as given in Table I. They are equipped 
with superheaters of the proper size to give the tem- 
peratures indicated in the same table. The economizers 
are so designed that their surface is in each case equal 
to 50 per cent of the respective boiler surface. Three of 
the boilers are assumed to be operated at approximately 
170 per cent rating and the fourth is a spare unit. 

Underfeed stokers are used, having eight retorts per 
boiler for the 150-lb. plant, seven retorts per boiler for 
the 250-lb. plant and six retorts per boiler for the two 
other plants. The proper prime movers for driving the 


stokers are also included in the cost. 
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All auxiliary machinery is so proportioned that suffi- 
cient spare capacity is available for taking care of over- 
loads and breakdown service. 


TYPE OF FEED-WATER HEATERS 


Open feed-water heaters only are included, although 
the high-pressure plants in particular would probably 
make use of stage heating. Enough steam is assumed 
to be available from process steam and steam-driven 
auxiliary machinery to heat the feed water to 212 deg. F. 
No allowance has been made for auxiliary drive in the 
cost of power, but the difference between high- and low- 
pressure conditions would in any case only be on the 
order of 3 per cent or less. 

Where the cost of a certain piece of apparatus is not 
influenced by the pressure, the cost at 150-Ib. gage has 
been used as a base price and has been prorated by 
means of curves for the higher-pressure plants. Where 
the cost is a more or less direct function of the pressure, 
actual quotations have been used, except for piping and 
instruments which have been assumed to be about 10 
per cent of the total initial cost. This procedure may 
be open to argument, but in view of the indeterminate 
nature of these items, which are to a certain extent sub- 
ject both to personal opinions and to local conditions, it 
seems the rational way to obtain consistent results. 

In order to allow for engineering and contractor’s 
profit, 10 per cent has been added to the total cost and 
in addition 15 per cent has been allowed for con- 
tingencies, etc., making a total of 25 per cent as given 
in Table II. 

The last part of Table II gives the annual operating 
cost for each boiler plant. The fixed charges include 
interest, depreciation, taxes and liability and fire insur- 
ance, and amount to 15 per cent of the total investment. 


FABLE II—COST DISTRIBUTION IN BOILER PLANT 
150 Lb. 250 Lb. 400 Lh. 600 Lh. 
Dry and 75 Deg. 100 Deg 125 Deg. 
Steam conditions Saturated IF. F, F. 
Initial Cost 
Buildings including real estate $60,000 $53,000 $48,000 $44,000 
Boilers, SUP rheaters, economizers and 
foundation eee 140,850 143,150 130,100 179,100 
Stokers eee sha a. Gita Rates ene 40,000 35,000 30,000 30,000 
Fans and duets, ete 26,950 23,500 20,700 18,950 
Piping and instruments see 71,500 69,000 65,000 73,000 
Feedwater heater and pumps 8,900 8,900 12,050 13,300 
Coal and ash handling.............. 7,500 6,500 5,750 5,250 
Chimney and flues 19,000 17,000 15,500 15,000 
Total $373,700 $356,050 $327,100 $378,600 
Total plus 25 per cent $468,000 $445,000 $409,000 $473,000 
{nnual Operating Cost 
Annual fixed charges at 15 per cent $70,200 $66,800 $61,300 $71,000 
Maintenance at 5 per cent...... 23,400 22,300 20,500 23,700 
Coal at $5 per short ton and 13,500 b.t.u 271,000 237,000 217,250 202,750 
Labor..... So oe alll 30,000 30,000 30,000 30,000 
Boiler room annual operating cost.... $394,600 $356,100 $329,050 $327,450 


An allowance of 5 per cent has been included to take 
care of the maintenance cost, and this will probably be 
close enough for average conditions. 

No allowance has been made for water-treating ap- 
pliances although they are considered necessary in most 
high-pressure plants. Their cost would, in most cases, be 
a small percentage, which would have a negligible effect 
on the total cost. The present-day tendency is to em- 
ploy water purification in all plants regardless of pres- 
sure, and the comparative values should therefore not 
be influenced. 


PRIME MOVERS REQUIRED 


Each plant requires a different arrangement of prime 
movers, which will be briefly described. The 150-lb. 
plant will use two 2,500-kw. turbine generators equipped 
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for automatic bleeding of the low-pressure process 
steam, the high-pressure process steam being obtained 
directly from the boilers through a reducing valve. 

A different arrangement is required when higher 
steam pressures are used, as both high-pressure and 


low-pressure process steam will be extracted from the 























main units. Various arrangements and combinations 
rT dsesedgSf SSF | 
} 
a — 
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Fig. 2—Curves show initial costs of plants for 


different pressures 


may be employed, but 
following will be used: 

1. Double turbine, where provision is 
made for the automatic bleeding of high- and low-pres- 
sure steam from the same unit. 

2. A combination of a high-back-pressure unit which 
supplies all the high-pressure steam and a 
single-bleeder unit for low-pressure process steam, both 
of which operate on high-pressure steam. 

3. A combination of a high-back-pressure unit, ex- 
hausting into a steam main which supplies the high- 


in general one or other of the 


bleeder-type 


process 


pressure process steam 
bleeder unit, which in 
process steam. 


and also a low-pressure single- 
turn supplies the low-pressure 
These three schemes are all applicable to industrial 
power plants, but No. 3 has certain characteristics that 
make it more desirable, particularly for a plant that 
contemplates a gradual change from low-pressure to 
high-pressure operation. The most important point in 
its favor is that it confines the use of the high-pressure, 
high-temperature steam to a small and relatively simple 
structure. 

When it is necessary to increase the size of a power 
plant, it will often be 
high-pressure boilers. 


found advantageous to install 
The steam generated by these 
boilers is passed through one or more high-back-pres- 
sure units, and the exhaust is led into the existing 
steam lines, as outlined for No. 3. All boilers and prime 
movers that are in good condition may thus be retained, 
and no machinery need be scrapped on account of con- 
version from low-pressure to high-pressure conditions. 
As the plant grows and additional capacity is required, 
it will be a simple matter to add gradually the required 
number of high-pressure units. There are some stations 
operating in accordance with this arrangement, and this 
practice, it is expected, will come into general use. 
The use of steam turbines designed for higher steam 


POWER 





Vol. 64, No. 26 
pressures may require some mention. Units operating 
at 1,500 lb. pressure and even higher have been built, 
but have not as yet been in operation long enough to 
allow any deductions to be made. Favorable reports 
extending over several years are, however, available for 
units that are operating at from 500 to 600 Ib. The 
lower half of such a turbine designed for maximum 
steam conditions of 600-lb. inlet pressure, 750 deg. F. 
total temperature, 150-lb. back pressure and applicable 
to industrial plants, is illustrated in Fig. 1. Unusually 
large glands are required to pack against the high ex- 
haust pressure, as is shown at A. Only one wheel is 
used, making this an extremely simple unit particularly 
applicable to the kind of service previously referred to. 


SINGLE-W HEEL TURBINE 


The opinion is often expressed that a single-wheel 
unit is inherently inefficient, but this is not necessarily 
true. When a single-disk turbine is properly designed 
and the operating conditions are appropriate, it is pos- 
sible to tankine cycle efficiency ratio of 80 
per cent. This high figure cannot be obtained in a 
small unit, and it is necessary to have a turbine of 4,000 
to 5,000 kw. capacity before it can be reached. A com- 
prehensive explanation of the theoretical side of this 
question is given in the Transactions of the First World 
Power Conference, Vol. II, pp. 1528-30 inclusive.* 

As mentioned in the beginning, considerable attention 
should be devoted to the question of condensing equip- 
ment. Generally speaking, with an increase in initial 
steam conditions, the size of condenser required will de- 


secure a 
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Fig. 3—Curves show operating costs for plants 
designed for different pressures 
crease. This is particularly true when steam is ex- 


tracted from the main unit, the limiting case being when 
all the power is obtained from process steam, as, theo- 
retically speaking, no condenser would be required. Un- 
fortunately, however, this is not possibie because a 
certain amount of condensing capacity is required to pro- 
vide for fluctuations between power and steam demands. 
Its size is therefore a function of the frequency and 


“Steam Turbines and Condensing Equipment,” 


by Francis Hodg- 
kinson, chief engineer, South Philadelphia 


Works, Westinghouse 


Ieleetric & Manufacturing Company. 
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magnitude of fluctuations and interruptions, and for 
the present purpose it has been assumed that a con- 
denser capable of producing a vacuum of 28 in. with 
70 deg. cooling water when passing 50 per cent of the 
steam required for straight condensing operation, will 
be sufficient. If this condenser was required to serve 
the turbine unit at full condensing capacity, the amount 
of circulating water could be increased and the reduc- 
tion in vacuum would not more than about 1: in., 
which would not be serious for a short period of time. 

The total cost of the respective prime-mover installa- 
tion is given in Table III, and is in all cases based on 


be 


TABLE UI—COST DISTRIBUTION IN GENERATING ROOM AND 
TOTAL ANNUAL OPERATING COST 
150 Lb 250 Lb 400 Tb 600 Lb 
Dry and 75 Deg. 100 Deg. 125 Deg 
Steam conditions Saturated I I. I 
tftal ¢ 
Buildings oi ‘ a $35,000 $35,000 $35,000 $35,000 
Turbine generators (two 2,500 kw.) cor ; 
denser and foundations 116,750 119,450 118,550 123,450 
Switchboard and transformers 30,000 30,000 30,000 30,000 
Wiring 20,000 20,000 20,000 20,000 
Railroad siding »,000 5,000 5,000 5,000 
Total cost : $206,750 $209,450 $208,550 $213,450 
Total plus 25 per cent $258,000 $262,000 $261,000 $267,000 
Lnnual Operatt c 
Annual fixed charges at 15 per « $33,700 $39,300 $39,200 $40,000 
Maintenance at 5 per cent 12,900 13,100 13.050 13,350 
Labor (includes supervision and mainte 
nance) pins 25,000 25,000 25,000 25,000 
renerator-room annual operating cost. $76,600 $77,400 $77,250 $78,350 
Tectal Annual Operating Cost 
Boiler-room: annual cost 394.600 356,100 329,050 327,450 
renerating-room annual cost 76,600 77,400 77,250 78.350 
\ tl total cost of operuti> $471,209 $433,500 $406,300 $405,800 


using two units for each plant, thus placing them all on 
a comparable basis. Most of the items that make up 
this table not influenced by the pressure, so the 
variations in cost are consequently small. The same 
percentages used in preparing Table II have also been 
used for this table. 

The last part of Table III shows the total annual cost 
of steam and power generation, and some interesting 
conclusions may be drawn therefrom. It is seen that 
the annual cost decreases steadily up to 400 Ib. pressure, 
but from 400 to 600 there is no appreciable difference. 
For a plant such as that investigated in this article, the 
400-lb. installation would seem to be the one to be em- 
ployed, as there is no reason for increasing the boiler 
pressure unless a material reduction in the total cost 
of operation is to be secured. An increase in pressure 
would be justified only if more power were required, as 


are 


it would then be possible to obtain more power without 
increasing the condensing equipment. 
CHANGE IN Cost RELATIVE TO PRESSURE 

In order to indicate more clearly the change in initial 
cost relative to pressure, the curves shown in Fig. 2 
have been plotted from the total values given in Tables 
[I and III. Strictly speaking, these curves should not 
be continuous lines, but for purposes of illustration it 
will sufficient to use the curves drawn. It 
found that for this particular case the fotal cost of the 
boiler installation decreases approximately in accord- 
ance with a straight line up to 400 lb. pressure. At this 
point, however, the limit for standard design boilers is 
approached, and the field of special design is reached 
somewhere between 450 and 500 lb. The total cost of 
the 600-lb. installation is higher than any of the lower- 
pressure plants in spite of the fact that this the 
smallest boiler installation. 


be aS is 


is 


No actual cost figures are 
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available above 600 lb., but it is fairly safe to assume 
that if a curve were obtainable showing the total plant 
in conjunction with higher-pressure boilers, it 
would have a slope similar to the one used with standard 


boilers. The slope of this line would probably not be 
9 


cost 


quite as pronounced as that shown in Fig. 

The total annual operating costs have been plotted for 
each different plant as shown in Fig. 3. 
show the that it 


increased pressures 


These curves 
clearly improvement is possible to 
steam are used. <A 
great number of improvements and refinements can, of 
course, be applied which would reduce the fuel costs 
materially, but no attention has been paid to them in 
this article, as its purpose is to compare the difference 
in cost rather than actual values. As higher pressures 
come into more general use, it is expected that the limit 
for standard equipment will be raised and consequently 
the initial lowered, thus tending to increase the 
field of higher pressures, 


realize when 


cost 


Distribution of Belt Creep 
and Slip 


4 XPERIMENTS conducted for the Leather Belting 

4kxchange Foundation, at Cornell University, to de- 
termine the distribution of belt creep and slip around a 
pulley, were described by R. F. in a paper at 
the recent annual meeting of the American Society of 
Mechanical Engineers. 

In the past, experimenters have attempted to deter- 
mine this by direct measurement of the belt 
around the pulley, but the results have been unsatis- 
factory, since this speed is only slightly slower than 
the pulley speed. If this small difference, the speed of 


Jones 


speed 


the belt relative to the pulley, could) be measured 
directly, more reliable data should result. 
The stroboscopic slip-meter permits this direct 


measurement. Briefly, this meter consists of a disk 
mounted on the pulley, with equally spaced oblong holes 
punched around its periphery. <A portable wheel 
provided which runs on the belt and has similar oblong 
holes, so spaced that each time a hole in the disk comes 
opposite the wheel, there is, as closely as possible, a 
corresponding hole in the wheel in alignment when both 


IS 


the wheel and the disk are running with the same 
peripheral speed, except for the slitht correction due 
to belt thickness. If a light is placed in back of the 


is evidenced 
When the 
belt is slipping on the pulley at the point the wheel is 
in contact with the belt, the peripheral speed of the 
wheel is less than that of the pulley and the holes no 
longer align continuously. 


balance 
by a lighter aperture, apparently stationary. 


wheel and disk, this condition of 


This is evidenced by a slow 
revolution of the lighted aperture, and the slip may be 
calculated from the time required for this aperture to 
make one revolution. 

As a result of this investigation it was determined 
that the belt creep extends from the last point of con- 
tact backward through an arc that 
load. Slip begins when this arc becomes equal to the 
of contact. This condition limits the capacity of 
the belt unless the coefficient of friction increases with 
the slip, as in the case of leather, when much higher 
loads can be carried without extreme slip. 

If a small pulley is used with a larger one, this true 
slip begins first on the small pulley and the greater part 
of the total slip will take place on this pulley. 


increases with the 


arc 
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Automatie Coal Sampler 
at Springdale Station 


By T. THORSTEN 
Mechanical Engineer, West Penn Power Co. 

HE earliest method used to obtain coal samples 
was to take occasionally a shovelful from the coal- 
handling apparatus and quarter it down to a convenient 
amount for pulverizing for analysis in the laboratory. 
Where flight conveyors are used, the automatic opening 
of a gate in the bottom of the coal-carrying trough 
gives a good but too large sample. With bucket ele- 
vators an occasional removal of part of one bucket’s 
contents gives a satisfactory result, but to do this auto- 

matically and correctly is difficult. 
To obtain a sample from a belt conveyor, the most 
common method is to have a swinging spoon which auto- 











The opening in the sampling tube is such as to take in 
the full depth of the coal stream 


matically secures a sample by dipping into the stream 
of coal, but it was found at the Springdale Station of 
the West Penn Power Co. that the samples obtained 
were not correct. 

Coal on the belt conveyor might be well mixed at the 
loading point, but as it travels to its destination, the 
finer particles work to the bottom and the larger par- 
ticles to the top. The coal receives not only motion 
due to the belt’s being bent over the carrying idlers, 
but because of the troughing of the belt at the idlers 
and flattening between the idlers, it gets a sideways mo- 
tion which aggravates the separation of the finer and 
larger coal. 

When a swinging spoon sampler or any similar device 
is used, the spoon, in dipping into the coal stream, will 
be filled with the outer layer, which is the coarse coal, 
before it reaches into the finer strata. The result is 
not a true sample. 





In studying the different methods of obtaining sam- 
ples automatically, a new idea was worked out which 
has proved satisfactory after one year’s trial at Spring- 
dale. Its application is shown in the illustration. 

Approximately 90 deg. to the coal stream leaving the 
head pulley of the belt conveyor to the power station 
and near its longitudinal center line is installed an auto- 
matic sampler. This consists of a tube provided with 
an opening in one side of sufficient length to take in 
the full depth of the coal stream and of sufficient width 
to receive the largest pieces of coal. This tube or 
sampler revolves at a slow speed (in the case of the 
Springdale installation at one revolution every three 
minutes) and is driven from the belt pulley through 
a belt and reduction gears. It is supported at the lower 
end on a roller bearing and at the upper end on a ball 
bearing. 

When the sampler is at the point of exposing ifs open- 
ing to the coal stream, a quick revolving movement is 
imparted to it, exposing the opening for a short inter- 
val and obtaining a sample corresponding to the speed 
of the falling coal and the time the opening is exposed. 
The sample obtained is conveved through the hollow 
tube to the crusher. Five per cent or less of the sample 
is retained, and the surplus is discharged to, another 
conveyor. 

As the opening in the tube is vertical to the coal 
stream, the sample contains both the coarser coal on 
top and the finer particles on the bottom, thus giving 
a true sample. The size of each sample varies with the 
amount of coal on the belt, but the average is about 
ten pounds. The daily sample, resulting from the indi- 
vidual samples, is quartered and two quarts of coal 
retained. One quart is used for determining the mois- 
ture content and the other is pulverized for chemical 
analysis. As a matter of interest it might be stated 
that the ash content will sometimes vary from day to 
day from 8 to 16 per cent, although the coal comes from 
the power company’s own mine and an effort is made 
to produce the best and most uniform coal. 

During its one year’s operation at Springdale, this 
automatic sampler has worked entirely satisfactorily, 
and as the driving mechanism is running in oil and 
the sampler is of heavy cast iron, practically no wear 
has taken place and no attention is necessary, as it starts 
and stops with the belt conveyor. 

Where a very wide conveyor belt is used or where 
the loading of coal on the belt is such that different 
grades of coal might be placed unevenly over the sur- 
face, it might be necessary to install a reciprocating 
type of rotating sampler. This would obtain a sample 
at predetermined intervals at different locations over 
the width of the belt. 

Such a sampler may also be used in connection with 
coal elevators and installed in the chute from the ele- 
vator at approximately 90 deg. to the coal stream. 





PROGRESS IN STEAM TABLES RESEARCH as carried on 
jointly at the Bureau of Standards, Harvard University, 
and Massachusetts 


Institute of Technology is going 
steadily 


forward; obstacles are being overcome; and 
some observations along the saturation boundaries are 
completed. There seems to be good ground for hoping 
that within another year a large body of observations 
will be in hand. Precise work of this nature costs 
heavily, and proposals have been made for securing ad- 
ditional financial support for this research. 
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Boiler Plant Runs Automatically 
at Masurel Worsted Mills 


By C. J. AUCLAIR 


Mechanical Engineer, 


INCE it first went into operation in October, 1925, 
over eight hundred visitors have inspected the 
automatic boiler plant at the works of the Masurel 
Worsted Mills, Inc., in Woonsocket, Rhode Island. The 
attraction lies not in the size of the plant, which is small, 
but in its novel design. Every feature of regular opera- 
tion is automatic. In short, the plant normally runs 
itself, the engineer’s duties being confined to gen- 
eral supervision, repairs and occasional adjustments. 


This is accomplished by the liberal application of 

automatic devices covering every phase of control. 
When the steam pres- 

sure rises to a certain 


Masurel Wors 


ted Mills, Ine. 
ciency obtainable. The matter of a suitable burner was 
given close study, the final selection being an automatic 
motor-driven mechanical burner. The burner selected 
was installed on a six-months’ trial basis and proved 
highly satisfactory. 

These burners were installed in special combustion 
chambers, one under each boiler. There are two boilers 
of the horizontal return-tubular type, each having 1,040 
sq.ft. of heating surface. Each boiler has 76 3-in. tubes 
16 ft. long. The boilers are connected on top through 
6-in. non-return angle valves, 90-deg. bends and 6-in. 
gate valves to a= 10-in. 





predetermined point, the 


welded header. A 4-in. 
line runs from this header 


oil burners automatically VERYTHING is automatic in the recently through an underground 
shut down. They also completed boiler plant of the Masurel Wors- tunnel to a standard re- 
shut down in a few sec- ted Mills, Inc., Woonsocket, R. 1. Oil burners are ducing valve, size 4x6 in., 


onds if the flame is acci- 
dentally extinguished. 
Feed water is auto- 
matically controlled, as is 
the makeup to the open 
heater. Recording instru- 
ments keep a_ constant 
check on efficiency’ of 
operation, the result be- 
ing a remarkably high 
economy maintained day 
in and day out. 





switched on and off by the steam pressure,a special 
safety device shutting down the burners at once 
if the flame is extinguished. The feed-water sys- 
tem is likewise equipped to operate without 
manual control. The plant is equipped with feed- 
water meters, oil meters, recording pressure gages 
and flue-gas pyrometer, and a CQ, recorder. 
Steam is generated at a total cost of 65 cents per 
thousand pounds, including all direct and over- 
head charges. The actual evaporation averages 
13.82 Ib. of water per pound of 19,500 B.t.u. oil. 


which reduces the pres- 
sure from 90 lb. to 8 lb. 
for the heating and hot- 
water systems. These con- 
of 14,000 sq.ft. of 
radiation plus mains, 
risers and hot-water heat- 
ers having a total capac- 
ity of 120 gal. per hour. 

We also take a tap on 


sist 








It was in February, 

1925, that we decided upon building a steam power plant 
which was undoubtedly necessary for the operation of 
our worsted yarn mill. From that time until the latter 
part of July we visited 53 steam power plants in order 
to study the best modern methods and equipment. How- 
ever, to our great disappointment we found that very 
few operators were in a position to give us any tangible 
information regarding the cost of their steam per 
thousand pounds, owing to the lack of a complete instal- 
lation so equipped as to determine the cost. In many 
cases we did not care to humiliate the operators with 
questions pertaining to combustion, as they did not 
even know the constituents of their oil or coal. 

We were therefore thrown largely on our own re- 
sources in fulfilling our ambition to build the best pos- 
sible plant. The results, as will be shown, have justified 
our fondest hopes. . 

The small size of the plant made completely auto- 
matic operation highly desirable as a means of keeping 
down labor costs and at the same time maintaining the 
highest possible operating efficiency. Oil was the only 
fuel that could be considered for automatic operation. It 
was the writer’s opinion, since proved correct by the 
operating records, that oil would also show a lower fuel 
cost than coal because of the higher combustion effi- 


the 4-in. high-pressure 
main with a 2-in. high- 
pressure line that feeds 


five vaporizing rooms of 900 cu.ft. each. While each 
of these rooms consumes about 2,000 Ib. of steam per 
hour at 90 lb. pressure, they are never operated all at 
once and, therefore, do not overload our boilers. 

The heating system is of the vacuum-return type, 
using vacuum traps. All condensation is returned to a 
strainer, where the water temperature is generally 110 
deg. F. At this point a 6x8x12-in. vacuum pump, con- 
trolled by a regulator, maintains a constant vacuum of 
15 in. From this pump the condensation is delivered to 
an air-separator tank. The water is then released to an 
cpen-type feed-water heater, the flow being controlled by 
a float valve to suit the load on the boilers. 

The heater is so arranged that at the low-water line a 
secondary float valve is opened to allow the city water 
service to supply makeup water. The heater is heated 
by the exhaust of the vacuum and feed-water pumps 
enly, and is equipped with oil separator, oil drain, safety 
valve, vacuum-release valve, main drain, and indicating 
thermometer. The surplus steam in the heater is ex- 
hausted to the heating main, first passing through two 
oil heaters of 60 gal. capacity each. This system of 
heating the oil has proved very efficient as it permits a 
better vaporization of the oil and avoids all waste of 
steam. The water in the heater is generally warmed 
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to 180 deg. F., which is a gain of 70 deg. over the 
vacuum return. Thermometers are installed in various 
parts of the system. These tell at a glance what is 
going on. 

The water in the heater is pumped to the boilers by 
a duplex feed pump controlled by a pump regulator 
which, in turn, is actuated by the feed-water regulators. 
Fach pump is equipped with a bypass for emergency. 
An injector also is installed for emergency use. 

All water fed to boilers is measured by a meter of 


In several cases we have noted, particularly when the 
burners had been operating a long time without ary 
stops, and the refractories were incandescently hot, that 
the burners did not have to operate for periods of from 
20 to 30 minutes, and during all this time the boilers 
were supplying steam to meet a demand of 2,000 lb. per 
hour. 

The burner control is governed from the steam pres- 
sure by a steam piston that actuates a water piston 
valve. The water is allowed to pass to a main piston 
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Panoramic view of automatic boiler plant. A—Diaphragm valves on feed lines; B—Flame safety; C—Oil burner; 
Steam-pressure recorders; K—CO, recorder; L—Flue-gas pyrometer; M—Feed-pump regulator; N—Injector; 


the disk type and readings are taken every day. The 
boilers are equipped with a pressure control that shuts 
off the oil burners when the pressure reaches 90 Ib. and 
also closes all the dampers tight. This permits the 
boiler to generate steam, even while the burners are 
not operating, owing to the heat in the refractories. 
The pressure is allowed to drop to 84 Ib., after which 
the dampers open automatically, followed shortly by 
the starting up of the burners. This cycle of operation 
is governed by the demand for steam. 





which operates all the dampers in the breeching and 
also to sub-pistons which open or close the series 
switches that control the motors on the automatic oii 
burners. 

One burner is installed under each boiler in a special 
combustion chamber. These burners are equipped with 
gas pilots, flame safeties, trip buckets, electric oil-control 
valves, oil meters, strainers, adjustable needle valves, 
and electric automatic relay controllers. Two gas pilots 
are installed in each burner, operating with high flame 
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for several seconds before the burner starts and with phase, 60 cycles. <A special gearing permits the turbine 
low flame for several seconds after the burners are in and spray plate to revolve at a speed of 1,300 rpm. An 
full operation. This installation operates safely and air damper in the air passage can be adjusted for anv 
without waste. amount of air required. 
The flame safety is installed on one of the inspection A direct-connected pump attached to one end of the 
doors, the existence of a flame in the combustion motor through a flexible coupling, pumps the oil (28-32 
chamber forcing a diaphragm to expand and thereby deg. Baumé) from a 16,000-gal. tank through the oil 
closing two contacts. These close relays which permit heaters, siphon breaker, strainer and oil meter. It then 
the motors to operate. enters the pump and is forced through a delivering 
Should the flame be extinguished for any reason what- chamber fitted with two needle valves, for adjustment 
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D—Oil meters; E—Relay; F—Countrol cylinder; G—Feed-water meter; H—Pressure control: 1—Steam gages; J— 
( Feed pump; P Oper heater: Q Ve cCuumM-pUuMp regulato) > R—Vacnuum pump (behind oil barrel) 


ever, the contacts in the flame safety open, thus break- of the amount of oil desired to be burned. At this 
ing the relay circuit and allowing the motor to operate point a pressure of 12 Ib. exists. This is reduced by 
through a time-set resistance which trips and breaks’ the needle valves, which allow a pressure of 1 Ib. only 
the motor circuit and lights up a red signal lamp, giving to pass through the electrically operated valve to be de- 
warning that something is wrong. The time required  livered at a special nozzle on top of the spray plate. 





fer tripping can be adjusted from 6 to 30 seconds. The The valve just mentioned is opened only while motor 

trip resistance is manually reset, after making an in- is electrified, and thus does not permit any oil to pass 

spection and rectifying the cause of the trouble. through the valve after the motor circuit is broken, 
The burners are of the mechanical-draft type con- with the motor and pump still in motion. 


trolled by }-hp. motors, 1,800 r.p.m., 110 volts, single- We are burning at present about 35 gal. of oil per 








378 


hour per burner. 
demand. 


This amount is adjusted to our steam 
We burned last winter, on certain occasions 
when we forced one of our boilers, as high as 55 gal. 
per hour per burner. 

The fuel oil that we use burns very clean, thanks to 
the perfect vaporization of the oil by our burners, so 
we are not annoyed by carbon or soot. Every three 
months we shift boilers and clean the one last in opera- 
tion internally and externally. With the aid of good 
makeup water and boiler compound we are not annoyed 
with rust or pitting. 

Using the data furnished daily by the disk-type feed- 
water meter and the oil meters at the inlet and outlet 
of each burner, our average evaporation today is com- 
puted as 13.82 lb. of water per pound of oil. 


CO, INSTRUMENT HELPFUL IN ADJUSTING AIR AND OIL 


As already noted, each boiler is equipped with indi- 
cating and recording pressure gages. Our CO, record- 
ing instrument has proved of great value for adjustment 
of air and oil for good combustion, the average CO, 
cbtained lying between 12.5 and 14.5 per cent. 

The indicating pyrometer has 
temperature any higher than 176 deg. C., which is 
equivalent to 349 deg. F. This indication exists only 
when both boilers are in operation; with one 
operating the reading is generally 168 deg. C., 
dey. F. The CO 
each month. 


never shown a flue 


boiler 
or 334 
recorder and pyrometer are tested 


At the price we are now paying for oil (of 28-32 
gravity and 19,500 B.t.u. per Ib., with less than ! per 
cent sulphur content), we are generating steam at a 
cost of 65c. per thousand pounds. This cost covers the 
oil, vas, electricity, depreciation, insurance, overhead, 
and all other items that come under industrial control. 
We expect to cut this cost shortly, as we are consider- 
ing burning an oil of 20 gravity in winter and 16 grav- 
ity in summer. This fuel will not necessitate any new 
apparatus, heaters or changes whatever, as the 20 grav- 
ity oil will not congeal at 0 deg. F., and our burner 
pump is fully capable of handling it. Last winter we 
had the pleasure of burning some of this oil under 
and it proved satisfactory in com- 
bustion and evaporation results. 


severe conditions, 


ESTIMATES $3,500 SAVED YEARLY 


We estimate that this automatic system saves $5,500 
yearly that we would otherwise have to pay for main- 
tenance, plus all the other advantages that we have 
over ordinary oil or coal-burning plants. Of course, our 
results are the accomplishment of a complete set of 
automatic apparatus which works in synchronism in a 
most harmonious way. 

We from our experience that steam 
can be generated by oil at a cost as low as, if not lower 
than, by when intelligently installed with the 
proper equipment. One must remember that the cost 
of oil pound for pound is offset by the greater amount 
of heat, higher combustion efficiency and the abolished 
cost of maintenance in the case of an automatic plant. 


are convinced 


coal, 


During these ten months of everation we have main- 
tained various loads for long periods, the amounts 
ranging from 5,000 to 1,000 Ib. of steam per hour, and 
vet we have never experienced an evaporation of less 
than 12.5 lb. of water per pound of oil. The maximum 
reached for several days in a stretch was 15.5 Ib. 
1" the actual 


These 


cures are evaporation. 
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Damages Awarded Workman Injured 
When Crane Man Misunderstands Signal 


In the recent case of Daggett vs. American Car & 
Foundry Co., 284 S. W. 855, the Court of Appeals of 
St. Louis, Missouri, held that a workman whose duty 
is to signal to start a crane, is not a “fellow-workman” 
of the crew employed to operate the crane and perform 
labor thereabout. 

The facts of this case are that a man by the name 
of Daggett was employed by the American Car & 
Foundry Co. and was put. under the control of a fore- 
man. Later the foreman changed the man Daggett 
from the previously assigned work to go over and help 
the crane men move the material over to a punching 
press and to do whatever they asked him to do. The 
crew of men working at the crane consisted of an 
operator who was stationed in the crane cab and oper- 
ated it according to orders and signals, and two chain 
men who worked on the ground, attaching and detach- 
ing the material to and from the cables. One of these 
chain men was the leader who always gave the orders 
and signals to the operator of the crane. The signals 
were given by signs consisting of raising the hand to 
indicate the desire to hoist the material, and lowering 
the hand to lower the material. 

While the man Daggett was placing a chain around 
one end of a number of iron bars to be moved, he was 
ordered by the person in charge of the crane crew to 
slip the chain farther toward the center of the bundle. 
The operator of the crane understood that the material 
was to be hoisted and thereupon started the crane. As 
a result Daggett was severely injured. 

The counsel for the defense argued that the foundry 
was not liable for the injuries sustained by the work- 
man, on the grounds that the leader of the crane crew 
was a fellow emplovee of the injured man, under which 
circumstances the law is well established that an em- 
ployer is not liable for injuries effected one employee 
by another fellow workman. 

In holding that the foundry was liable for the dam- 
ages to the extent of $3,000 for the injuries sustained 
by the workman, the Court said: 


This man assigned the plaintiff to certain duties, and, 
when the chain, which plaintiff had fastened around one 
end of the bundle of bars, slipped too far toward the mid- 
dle of the bundle, this chain man motioned for him to move 
the chain back toward the end. He was the one who had 
his hand raised when plaintiff was injured, and it was in 
response to his signal that the material was lowered so 
that the plaintiff’s foot could be released. In view of these 
facts we think that this case falls squarely within the rule 
that, where a servant is given authority to direct and con- 
trol other servants in a branch of the master’s business, 
he is not a fellow servant with the others, but is a vice 
principal for whose negligent act the master must respond. 





THE VOLUME OF ELECTROLYTE in a storage battery 
cell, and therefore its specific gravity, varies with the 
temperature, the volume increasing and the _ specific 
gravity decreasing with a rise in temperature and vice 
versa. When determining the true value of specific 
gravity readings taken with a plain hydrometer, tem- 
perature corrections must be made by adding 0.001 to 
the readings for each 3 deg. F. above 70 deg. and by 
subtracting 0.001 from the readings for each 
below 70. 


3 deg. 
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Extinguishing Fires in Hydro 
Generator Windings 





SYSTEM of spraying water on the windings, 

in case of fire in the machine, has been in- 

stalled in a number of units. For one fire alone 

this saved many times the installation cost of 
the protection. 











ARGE vertical generators, such as will be found in 
many hydro-electric plants, are relatively slow- 
speed machines of large physical dimensions and 

require a great volume of air for ventilating purposes. 
These construction features render the winding vulner- 
able to destruction by fire and impose difficulties in 
extinguishing fire after it once starts. These gener- 
ators are usually provided with molded mica insulation 
on the portion of winding that rests in the slots of the 
core and with varnished cambric and linen tape, var- 
nished between turns, on the exposed end portion of 
the winding. The voltage is ordinarily limited to 13,200 
volts or lower because of the inherent troubles due to 
corona destroying the insulation when operating above 
this voltage and the difficulty of building up insula- 
tion on the coils without air voids, which is the chief 
source of trouble and keeping the insulation within 
the space limitations existing. Recently, generator 
voltages of 16,500 and 18,000 volts have been announced; 
these are, however, on steam-turbine units. 


OIL THROWING FROM BEARING HOUSINGS 


Vertical units are susceptible to oil throwing from 
the bearing housings, and extreme care is necessary to 
guard against this condition, which imposes a further 
hazard of inflammability. The most serious thing with 
regard to these generators is the fact that the most 
trivial are or fire in the generator may be instantly 
whirled around the stator by the rotor and as a result 
the entire winding destroyed, with large monetary 
losses and, worse, the production loss for one to three 
months. 

Various methods have been devised to prevent the 
spread of the fire, such as the use of radial deflecting 
devices in the air-current path and water-spray systems 
to drench the coil ends after the field current has been 
cut off the machines. In one plant having a number of 
large generators, using induced-draft 40,000-cu.ft.-min. 
fans to assist the ventilating fans on the rotor, a water- 


spray system for extinguishing generator fires was 
installed after a fire destroved one winding. The 
extinguishers have been in service about three years 


and one fire has occurred since they were installed, due 
to 


insulation failure between phase-coil leads, with the 
s of only one-seventh of the winding and an inter- 
ruption of ten days including time required to dry out 
the remainder of the winding, which had been drenched 
with water. The old coils 
rent while the 


] 
1) 


vere heated by direct cur- 
new col 


ils were being installed. The 





By J. ELMER HOUSLEY 


saving in this one case, it is estimated, would buy fire- 
extinguishing equipment for fifteen generators without 
counting any production loss whatever. 

This rather simple system is found in a number cf 
hydro plants and is furnished usually by the generator 
maker. There are four half-circles of 23-in. spray 
pipes, two placed just above the upper coil ends and 
two below the lower coil ends, as in Fig. 1. These pipes 
are attached to the removable cast-iron solid frame or 
bell over the ends of the winding. Small U-bolts are 
put over the pipe and project through the frames to 
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jhe 


Fig..1 





Section through generator showing location 
of sprinkler pipe 


the outside, and nuts with lock washers hold the pipes 
in place. There is a removable wire-mesh screen over 
the remainder of the top of the 
access to the pipes is provided. 


renerator, and 
Cover plates provide 
access to the lower pipes from the turbine gate pit just 
below the generator. The pipes are drilled with a large 
number of 4-in. holes on about 7 


easy 


.5-in. centers, arranged 
to play a series of jets on the coil ends. Two half-circles 
are supplied by a 3-in. feeder, and these two feeders 
join in a short 4-in. pipe and are controlled by a 4-in. 
motor-operated gate valve 


A, Fig. 2, and a hand-oper- 
ated 


globe valve, the latter being normally open. A 
telltale hole is drilled in the pipe just beyond the con- 
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trol valve in order to detect leakage from the valve. 
All extinguishers are supplied from a 6-in. water main 
connecting to each penstock with a valve between the 
main and the penstock, with the valve normally open. 
The code of instructions given the plant operators with 
a brief description of the fire-extinguishing equipment 
follows: 


DESCRIPTION AND INSTRUCTIONS 


Section I—The fire extinguisher apparatus consists of 
a circular pipe with spray nozzles mounted above the gen- 
erator coil ends at the top and below the generator coils 
at the bottom. A large volume of water can be sprayed on 
the coils by opening a motor-operated vaive at one side 
of the generator. The valve can be operated electrically 
by a control switch A, Fig. 3, on the benchboard. A glass 
cover must be broken before the switch can be operated. 
The control has two pilot lights; one, green, burns con- 
stantly when the valve is shut; the other is red and lights 
when the valve is fully open to flood the generator with 
water. The switch has three buttons which make momen- 
tary contact. If the top, or “open,” is pushed in and then 
released, the valve will open full and stop automatically. 
If it is desired to stop the valve at any time while open- 
ing or closing, the center button can be pushed in and 
the motor will stop. From this point the valve can be 
either opened or closed by pushing the proper button. The 
lower, or “shut,” button can be pushed in momentarily 
and the valve will close and stop automatically. In case of 
fire inside of the generator the following operations will 
be made in the order given: 

Section IIl—In case of fire, where generator is not cleared 
from line by automatic relays. First, open generator oil 

















Fig. 2—Motor-operated valve is at A 


switch. Seeond, open generator-field circuit breaker. Third, 
close turbine gates. Fourth, apply generator air brake. 
Fifth, break glass over control switch for fire extinguisher 
valve and push down top of “open” button momentarily 
and the motor will open the valve wide and stop auto- 
matically. When wide open, a red pilot light on control 
switch lights and the green light normally lighted will go 
out. Sixth, as soon as floor man sees that fire is out, push 





down lower, or “shut,” button and valve will shut and stop 
automatically. 

Section IIJ—In case of fire where generator is cleared 
from line by automatic relays and the field switch is also 
opened by the same relay, begin with third operation and 
follow through with remainder of operations as given in 
Section II. 

Section IV—Where the operator is not certain that there 
is a fire in the generator, but where there is evidence of 
some trouble or smoke, as from a hot bearing or rubbing 
brake shoe, the generator must be cleared from the line, 




















Fig. 3—Motor-operated valves can be controlled 
from switches located at A 


field breaker opened, turbine gates closed and air brake 
applied, but he must not turn on the fire extinguisher 
unless the fire is visible or the floor man makes an inspec- 
tion and finds a blaze in the generator winding. After 
the operator has made certain there is a fire in the gen- 
erator, he will open the fire extinguisher valve and close 
it as instructed in Nos. 5 and 6, Section II. 

Section V—In case of fire in the generator and in the 
remote case that control voltage fails at the same time, 
the main oil breaker must be tripped by hand first. Second, 
trip field breaker by hand. Third, close turbine gates. 
Fourth, apply air brake. Fifth, floor man will pull out 
brass knob on handwheel of fire extinguisher valve which 
disconnects the motor drive and will then open the valve 
by hand. Sixth, after the fire is out the valve must be 
closed by hand immediately. 





THE CAPACITY OF INSTRUMENT TRANSFORMERS de- 
pends not only on the load on the transformer, but also 
on the accuracy desired. <A potential transformer is 
usually rated at 200 volt-amperes and compensated for 
some other rating, such as 50 volt-amperes. This means 
that the transformer will be most accurate at 50 volt- 
amperes. At full load the error will be from ! to 1 
per cent. Current transformers usually have a rating 
of 50 volt-amperes and are compensated for 25 volt- 
amperes, but may carry a load of 150 volt-amperes with 
an error of from 3 to 4 per cent. 





A LAGGING POWER FAcTorR tends to decrease the volt- 
age of an alternating-current generator below what it 
normally would be at unity power factor for a given 
kilovolt-ampere load, while a leading power factor wil] 
tend to cause the voltage to rise. 
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Heat Transfer Through Wet 


Condenser Tubes 














HE author here presents some interesting 
speculations on the nature and rate of heat 
transfer from steam through wet condenser tubes. 
It is his conclusion, which he hopes to verify 
later by experiment, that a dry tube is the most 
efficient, but that after a film has once formed. a 
thick film gives better heat transfer than a thin 
one. He suggests the application of these ideas 
to condenser design. His thoughts are presented 
to the readers of Power, not as well established 
theories, but as interesting hypotheses worth 
thinking about. 























EAT TRANSFER through the walls of con- 

denser tubes flooded by the condensate from 

tubes located vertically above has been the 
object of a vast amount of research; for in condenser 
banks in which the tubes are centered on vertical and 
horizontal lines, most of the condensing surface is wet 
and therefore works at a low efficiency. Yet, to the 
best of the writer’s knowledge, little attention has been 
given to the determination of the zone where the 
moisture ceases to gather into drops or streamlets and 
forms a continuous film covering the entire tube sur- 
face. 

In reality this may be a question of vital interest, for 
this zone probably marks the point of lowest efficiency 
in heat transfer of the whole condenser bank. It is 
usually assumed that, at least within the limits of the 
surface used mainly for condensation proper as opposed 
to devaporization, the coefficient of heat transfer de- 
creases from the top to the bottom of the bank, as the 
thickness of the water film increases. This would be 
correct if heat were transferred through the film by 
conduction, but the opposite is probably nearer the 
truth. 

The mechanism of heat transfer in a tube covered 
with a continuous water film is entirely different from 
that in a dry tube. The thermal conductivity of water 
being almost zero, a very small amount of heat travels 

‘ conduction, and the bulk of the energy is conveyed 
by convection currents set up within the thickness of 
he film, as shown in Fig. 1. As the water flows around 
he tube, friction against the surface of the metal causes 
he water particles to revolve between the surface of 
the metal and that of the film, thus coming alternately 

contact with the hot steam and the cool tube walls 

nd conveying heat from one to the other. The motion 
the water within the film may be likened to that of 
series of rollers traveling around the tube, with the 
fference that the diameter is not constant, the film 
ing thinner at the ends of the horizontal diameter.’ 
From the practical viewpoint the interesting fact in 


Geometrically, the path of the water particles probabl ap 
maaches some form of cycloid, in which the diameter of the 
erating circle is reduced in accordance with a definite law, 


By R. H. ANDREWS 


Paris Representative of Powe 


this process of heat transfer is that, contrary to the 
natural assumption, the heat-carrying capacity of the 
water film zvcreases with its thickness; so that, were 
the whole condenser filled with pure steam—that is, 
with no air present—the rate of heat transfer would 
be considerably higher in the lower tubes than at some 
point near the top of the bank, where the water film 
first becomes continuous over the surface of the tube. 
A brief analysis of the motion of the water particles 
will make this point clear. 


MOTIVE Forces ACTING ON WATER FILM 


Fig. 2 shows an enlarged cross-section of the tube 


wall and of the film. The forces acting on the film to 
produce motion are: 
1. The resultant of the gravity forces acting on each 
water particle applied at the center of the water film; 
2. The friction resistance between the liquid and the 
metal, acting upward and applied at the tube surface. 
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Fig. 1—Tube with film of Fig, 2—Enlarged section 
water, showitig COMVEC- of film, showing forces 


tion currents assisting convection 

These forces form a couple tending to produce the 
rolling motion described, the lever arm of the couple 
being equal to one-half the thickness of the film.: This 
couple is balanced by the internal friction forces be- 
tween water molecules (viscosity) which act as a brake 
to keep the velocity of the water particles proportional 
to the motive torque. 

The amount of heat that can be carried by moving 
water in one second—that is, the rate of heat transfer- 
is proportional to the quantity of water passing per 
second from the hot to the cold terminal points. It is 
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therefore proportional to two factors: The weight of 
water available for the transfer; the average velocity 
of this water. 

The first factor is the total weight of water contained 
in the film, and therefore varies directly as the thick- 
ness of the latter. The average velocity of the water 
is proportional to the motive torque. The latter is equal 
to the weight of water in the film multiplied by one-half 
the thickness of the film. The motive torque therefore 
varies as the square of the thickness of the film, and the 


Heat transf fficient; Br } gf deg. F. 
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Fig. 3—Veriation of heat transfer coefficient from top 
to bottom of tube bank 
b—Common Conception, C—Author’s Idea 


rate of heat transfer as the cube, provided the con- 
denser is filled with steam free of air. 

Considered from another and simpler point of view, the 
process of heat transfer in a flooded tube may be likened 
to the process of condensation as a whole, and must be 
governed, on a smaller scale, by similar laws, for con- 
densation is convection problem. The more 
water that is pumped through the condenser tubes the 
more heat it can remove. Likewise, the thicker the 
water film on the condenser tube the more heat it can 
transfer from steam to metal by means of convection 
currents. 


also a 


VARIATION OF HEAT-TRANSFER COEFFICIENT 

The object of this discussion is not to advocate 
greater dependence on the lower tubes, for any gain in 
the heat-carrying capacity of the water film is offset by 
the larger proportion of air present in the lower part 
of the condenser. The aim is rather to emphasize the 
rapid dropping off in the efficiency of the first few 
layers of tubes. 

Referring to Fig. 3, A is supposed to indicate a verti- 
cal slice taken out of that portion of a condenser bank 
used for condensation proper. It is usually assumed 
that the coefficient of heat transfer decreases gradually 
from the top tubes to the bottom, approximately after a 
straight-line law, as indicated at B. The truth undoubt- 
edly lies nearer the distribution indicated at C, where 
the dotted line gives the variation of coefficient. for pure 
steam, and the full line for a steam-air mixture such as 
is found in condenser operation. The coefficient first 
decreases rapidly to a minimum, at the point where 
the water film first becomes continuous over the entire 
tube surface. In an atmosphere of pure steam the co- 
efficient would then increase at a rising rate. With a 
steam-air mixture this increase may be entirely offset 
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by the insulating effect of the air, and the coefficient 
may remain constant to the bottom of the condensing 
bank. 

The important points to be retained from the fore- 
going discussion are: 

1. The rapid drop in surface efficiency of the first few 
layers of tubes in a condenser bank; 

2. The existence of a zone of minimum efficiency con- 
siderably nearer the front-line tubes than is usually 
realized. 


POSITION OF ZONE OF MINIMUM SURFACE EFFICIENCY 


Let us try to form an approximate idea of the posi- 
tion of the zone of minimum efficiency in a condenser 
bank with respect to the front-line tubes. The prob- 
lem is to determine at what point the water film be- 
comes continuous over the entire surface of the tubes. 
A simple experiment will give us a rough approxima- 
tion. Take a piece of polished brass plate or any other 
metal, a few square inches in area, and a low-powered 
microscope—-50 diameters is ample. Breathe on the 
surface of the metal for about 15 seconds, then place 
it rapidly under the microscope. You will find a large 
proportion of the surface covered with droplets of 
moisture. The ratio of wet to dry surface can be esti- 
mated as at least 50 per cent, and probably more. 

Consider now the rates of condensation that have 
been measured in the top tubes of a condenser bank. 
Taking George A. Orrok’s figures of 1,000 to 1,200 
B.t.u. per sq.ft. per deg. per hour, these tubes would 
condense roughly 0.5 lb. of steam per square foot per 
minute, or about forty drops per square inch per minute. 
This rate can be estimated to be at least ten times, and 
probably nearer fifty times, that obtained in the fore- 
going experiment, by breathing on the metal surface. 

From these considerations there is every reason to 
expect that the condensation rate on first-line tubes 
would be more than sufficient to form a continuous film 
of appreciable thickness covering the entire surface of 
the tubes, which would greatly impair their conduc- 
tivity were it not for the dynamic effect of the steam 
blast that sweeps the moisture around to the leeward 
face of the tube. The mechanical effect of the impact 
of the steam against the tube surface therefore appears 
as a vital factor in the maintenance of a high rate of 
heat transfer. Now the momentum of the steam may 
be sufficient to carry it through the first layer of tubes 
with enough velocity to sweep the surface of the second 
laver clean, though this is not likely. But there is little 
doubt that its kinetic energy at the third layer of tubes 
is so spent that it can no longer break up the water 
film. This and all successive layers of tubes therefore 
work at greatly reduced efficiency. Perhaps they are 
utterly useless, except for the purpose of devaporization 
of the air, in view of the very small amounts of heat 
to be removed in this process. 

The practical lesson to be drawn from the foregoing 
considerations is: 

1. As much of the condensing surface as possible 
should be placed in the front line, to condense the maxi- 
mum amount of steam at first contact. 

2. The front-line tubes should be so disposed that 
the steam may reach them all with the least possible 
drop in velocity. 

The writer hopes shortly to be able to give concrete 
experimental confirmation of these claims. 
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Modernization Reduces Costs 
in Baltimore lee Plant 


Changing to Raw-Water System, Reconditioning of Plant and Substitution of 


Purchased Power for Steam Drive Saves 65 Cents per Ton of Ice. 


Are Motor-Driven. 


All Pumps 


Duplicate Feeder Lines Insure Continuity of Service 


By WARREN VIESSMAN 


Industrial Powe 
HE Susquehanna Ice Company’s plant at Mt. 
Winans, Baltimore, Md., had for years made ice 
by the distilled-water process. Because of the 

relatively high cost of operation as compared with 

plants making raw-water ice by more economical power 
and the desire for greater output, the owner decided to 
modernize the plant equipment and to increase the 
capacity. The main drives were slow-speed Corliss 
engines built integral with the ammonia compressors. 
New uniflow 
engines were 


Department, Consolidated Gas, 


Electric Light & Power Company of Baltimore 


A further deciding factor in favor of electricity was 
the lower investment cost, as the owner was not desirous 
of sinking $40,000 additional investment at a 6 per 
cent interest charge when a return of 12 to 15 per 
cent might be obtained by investing this amount in a 
productive enterprise. 

Alterations were begun last spring. The three hori- 
zontal return-tubular boilers shown in Fig. 1 and all the 
steam pumps were removed. A portion of the boiler 

room was 





considered, but 


because of the \ 
difficulty of ¥ 
adapting a high- i. 
speed engine to S| 
the drive, the ” 
idea was aban- 

doned. It was 


feltthat the econ- 
omy would not 
have been suffi- 








utilizedasa 
high - tension 


electric  substa- 
tion, and addi- 
tional _ brick 


walls were built. 
This substation 
has a= capacity 
of 600 kva. and 
transforms 25 - 
cycle service 








from 13,200 
ciently improved volts to 440 volts 
to warrant the for the large 
investment. The motors and 110 
two methods of volts for light- 
drive that were ing and the 
really considered cranes. <A 500- 
were oil engines sq.ft. Fitzgib- 
and _ purchased bons boiler was 
power. The lat- installed in one 
ter method ap- corner of the 
peared the old boiler room 
cheaper and Fig. 1—The low settings of these boilers explain part of and is used for 
most satisfac- the operating losses building heating 
tory because of during. the 
low electric rates colder months 


in Baltimore, occasioned by the combination of cheap 
hydro-electric power and economical steam generation 
with coal purchased at low tidewater rates. 

A comparison of investment and operating costs re- 
vealed a savings with central-station service and since 
duplicate feeder cables were to be supplied there was 
no question as to the reliability of service. 

Tabulations showed that ice can be made under con- 
ditions in this plant for ten cents a ton less with pur- 
hased electricity than with oil. Furthermore, the cost 
of electricity in this locality is much more stable than 
il; in fact, electric rates have been gradually reduced, 
hut oil prices have been erratic, with a constant tend- 
eney to go higher. 


and for steaming out lines when necessary. It oper- 
ates at 15-lb. pressure. 

The two existing 16x24-in. single-acting vertical com- 
pressors which were direct-driven by steam cylinders, 
as shown in Fig. 2, were reconditioned by the York 
Manufacturing Co. This included cylinder reboring 
at the factory, new pistons, valves, a Nugent oiling sys- 
tem and other details. The steam cylinders, together 
with the piston rods, crossheads and connecting rods, 
were removed. The crankshafts were relieved of the fly- 
wheels and special 200-hp. 100-r.p.m. Electric Machin- 
ery Co.’s synchronous motors of the built-in type with 
flywheel effect in the rotor were installed, as illustrated 
in Fig. 3. 
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Fig. 2 


The tivo COMPVESSOVS were dine ct connected 


to steam engines 


— 


In addition, a two-cylinder 7!x7!-in. compressor, Fig. 
4, belted to a 30-hp., 200-r.p.m. motor with Lenix idler 
was installed. This machine is intended to hold the 
temperature of the brine in the tank and the tempera- 
ture in the box when the main compressors are shut 
down. It is guaranteed to make 11 tons of ice in 24 
hours when operating under 20-lb. back pressure and 
185-lb. condensing pressure. For agitation air two belt- 
driven 14x9-in. Pennsylvania air compressors, Fig. 5, 
belted to 40-hp. motors, were placed in another section 
of the old One ot these compressors is 
a spare, furnish sufficient air for 2,100 
cans. 

An additional ammonia condenser of the shell-and- 
tube type containing 1,491 sq.ft. of tube surface was 
installed in the new tank room. 


boiler room. 


and each can 


Three electrically driven centrifugal pumps were in- 
stalled. Two are rated at 15 hp. each and 900 gal. 


Fig. 3—Synchronous motors replaced the steam drive 


and the flywheels were vemoved 


per min., the other one at 10 hp. and 600 yal. One 
pump is used to take condenser cooling water from 
a pond and circulate it through the condensers. A 
second pump takes the water after it leaves the con- 
densers and returns it to the pond, while the third is 
a spare. 

The two existing brine tanks were reconditioned and 
new ammonia pipe coils installed. In the oldest, 
which was installed in 1908, 2,600 ft. of 1}-in. ammonia 
pipe was placed. The second tank was installed in 1912 
and was refitted with 2,500 ft. of pipe. Both were 
equipped throughout with the necessary air mains, 
laterals, rubber tubing, valves and fittings for connect- 
ing the air compressors with the drop-pipe brackets in 
the freezing cans. 

An additional brick tank 
accommodate a new 
long by 25 ft. 1 in. 


room was constructed to 
i-in. steel-plate tank 74 ft. 7 in. 
wide and 48 in. high. It contains 























Small auxiliary ammonia compressor 


for light loads 


Fig. 5—To supply agitation air two compressors were 
install d 
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14,800 ft. of 1li-in. ammonia pipe and is arranged so 
that 640 cans can be accommodated. One new 30-in. 
by 11-ft. accumulator has been supplied. 

The two small steam engines driving the four old 
brine agitators were replaced by two 5-hp. motors, and 
two motor-driven agitators were fitted to the new tank. 

The total can capacity of the brine tanks is 1,767 


300-lb. cans. The ice box has been enlarged to accom- 
TABLE I—ESTIMATED YEARLY COST OI 


PLANT OPERATION 


ELECTRIC 


Output 30,000 tons an 
Investment 

All eleetric equipment including installation and wiring cost 
Fixed charges: 


nually. Based to October, 1926 


peration, Jun 


$25,000.00 


Interest, per cent 6 

Depreciation, per cent 4 

Insurance and taxes, per cent 2 

Total fixed charges 12 $3,000.00 

Electricity 

30,000 * 60 kw.-hr. per tor 1.800.000 kw.-hr t 1. l4e 20,500.00 
Fuel for heating 

20 tons coal at $6 ; ; 120.00 
Labor 


i Chief engineer at $45.00 

2 Nicht engineers ut $38. 00 

1 Electrician at $30.00 

3 Oilers and ice pullers at $25.00 


$2,340.00 
3,960.00 
1,560.00 
3,900. 00 


T tal 
Supplies and repairs 
25c. per ton 30,000 


11,760.00 
7,500.00 


Total 
Cost per ton 


$42,880. 00 
1. 43 


modate 1,200 cakes of ice and is arranged with both 
brine and ammonia coils for cooling. All the electric 
equipment, with the exception of a few small direct- 
connected motors, was supplied, installed and wired by 
and under the supervision of the Consolidated Gas, Elec- 
tric Light & Power Co. All ice-making equipment was 
supplied and installed under the supervision of the 
York Manufacturing Co. Miscellaneous machine work 
TABLE II 

OPERATION 


ESTIMATED YEARLY COST OF 
AND INCLUDING 


( Jutput 


OIL 
FIXED 


30,009 tons annually 


ENGINES 
CHARGES 


PLANT 


Investment: 
Two 200-hp 
Two 200-hp. Diesel engines driving 140-kw. generators. . 
200 hp. of electric motors, wiring and installation 


Diesel engines installec $26,000.00 
33,000.00 


7,000.00 


$66,000. 00 
Fixed charges: 


Interest, per cent ‘ 6 

IO CRINCINEL, ROE NING oa 5a ia asad Sisrbls 05.0 wo ORO 6 9.6 Whe de 8 

Insurance and taxes, per cent..............0.0000. 2 

aaa. ct Sousa San es eae at telon cale o lor ala a ae 16 $10,580. 00 

Fuel: 

6 gal. per ton 30,000 SEG; O00 gal. nb GEC. ik ev caies canes 11,700.00 
Lubricating oil: 

1-10 gal. per ton 30,000 = 3,000 gal. at 55e¢ 1,650.00 


Labor: 
1 Chief engineer at $45.00 
2 Watch engineers at $38.00 
1 Electrician at $30.00 
4 Oilers and ice pullers at $25.00. 


$2,340.00 
3,960.00 
1,560.00 
5,200.00 


Total 
Supplies and repairs: 


30c. per ton 30,000... 


$13,060.00 


9,000 


0 


Total 
Cost per ton 


$45,990.00 
ie | 


was done by Wallace & Stebbins. 
tion was done by F. L. Jacobs. 

The decreased operating costs of 
amply justified the expenditure. 

In 1925, 22,118 tons of ice were produced by steam 
operation. To do this, 3,940 tons of coal were used, 
or 5.614 tons of ice were produced per ton of coal. The 
total operating cost of producing ice with the steam 
plant was $2.28 per ton. 

From June to October, 1926, an average of 125 tons 
a day was made with electricity. The output averaged 
140 tons a day for July and August and the maximum 
daily output was 160 tons. With raw-water operation 
the plant capacity has been increased 45 per cent with 
the addition of only an 11-ton ammonia 


Building construc- 


the new equipment 


compressor, 
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which is used for holding temperatures when the main 
plant is shut down. The operating cost per ton of ice 
produced has been reduced to 70 per cent of the steam 
operating cost. Additional refinements in plant oper- 
ation and adjustment are being made, and it is expected 
that for 1927 a ton of ice will be made on less than 60 
kilowatt-hours. 

The decrease in cost brought about through modern- 
ization of this plant can be duplicated in many others. 
With present-day water purification 
make satisfactory raw-water ice 


which 
possible, there is no 


Systems, 

















Fig. 6—High-voltage transformers located in old 
boiler room 


reason in the use of distilled water. 
for steam that makes economical 
until a raw-water system is adopted. 


It is this demand 
power impossible 


Steam Corrodes Iron 


Steam in the absence of oxygen attacks iron to a very 
slight extent at 650 deg. F. The action increases rapidly 
with the temperature so that serious damage may result 
in time at temperatures around 1,200 deg. F. It has 
even been shown that in steam boilers, with an oxygen 
concentration in the water of less than 0.1 ¢.c. per liter, 
a small amount of gaseous hydrogen (under 0.1 ¢.c. per 
liter) is evolved at a temperature of 585 deg. F. The 
amount evolved increases with the temperature within 
certain limits not vet fully defined. 

The action of steam on iron at high temperatures pro- 
duces magnetic oxide of iron according to the reaction: 
3Fe + 4H,O FeO, + 4H,,. 

This is becoming a more important practical considera- 
tion, owing to the present tendency toward higher pres- 
sures and superheating in modern steam power plants. 
Already, signs of deterioration have been observed in 
steel superheater tubes. It has been found that steel, 
wrought iron, malleable iron, and white and gray cast 
iron are all subject to attack, but the high chromium 
and nickel-chromium-iron alloys are much more resistant 
under these conditions.—Mechanical Engineering. 
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Charts Simplify Hydraulic Computations 


By R. L. LIVINGSTON 


N HYDRAULIC-TURBINE practice runners are 

designated by certain “type characteristics,” such 

as “type 35,” “type 90,” etc. The type or “specific 
speed” of the wheel indicates for what service it is 
intended. In general, it may be said that the high- 
specific-speed wheels are used where the head is low or 
the power large, and the low-specific-speed wheels 
where the head is relatively high. We find Pelton-type 
wheels with specific speeds in the neighborhood of 4, 
Francis-type wheels from about 10 to 100, and above 
that the new screw type of runner. 

Specific speed, taking into account as it does the 
horsepower, head and revolutions per minute, is an 
excellent basis for comparing wheels. Given the set 
of conditions under which a turbine operates, one can 
easily picture the runner by computing the specific 
speed. Unfortunately, the formula for specific speed’ 
is a little cumbersome, being practically insoluble with- 
out a slide rule and difficult with anything except a 
special “log-log” rule. The specific-speed chart is 
intended to perform this calculation with the least pos- 
sible trouble and with an accuracy as great as with 
a 10-in. slide rule. 

Not only is it possible to solve for specific speed, but 
with a given specific speed and any two of the three 
variables that go to determine the specific speed, the 
third can be obtained. To the operating engineer it is 
always well to know at what specific speed his tur- 
bine is running for, obviously, if it is operating at 
other than its rated specific speed, the efficiency will 
be lowered. 


CHART GIVES RELATION BETWEEN SPEED, HEAD, 
HORSEPOWER AND SPECIFIC SPEED 


To illustrate the use of the chart, we will suppose 
in a given installation that the horsepower at maxi- 
mum efficiency is 2,000, the speed is 225 r.p.m. and the 
actual effective head is 40 ft. What will be the specific 
speed? 

It will be seen that line 3 of the chart is divided 
uniformly; this is the “support,” or pivot line. A 
dummy scale is laid out on it for convenience, but the 
scale divisions have no meaning. To solve the prob- 
lem just given, draw a line connecting 225 r.p.m. on 
scale 1 with 2,000 hp. on scale 2. This line crosses the 
dummy scale at about 64.5. From this point draw a line 
through 40 ft. on scale 4. This line, when extended, 
cuts the specific-speed scale 5 at 100, which is the 
answer. 

Had any other of the quantities been desired, with a 
given specific speed, the procedure would have been 
practically the same, except that the quantities would 
have been taken in a different order. The final con- 
struction in every case will be equivalent to that shown 
by the dotted lines. 

With a fixed specific speed of 50 and a head of 70 
we would have obtained an intercept on the dummy of 
64.5. Then, we could produce 1,000 hp. at 320 r.p.m., 


Specific speed R.p.m. X Hp : : Head! 


500 hp. at 455 r.p.m., 5,000 hp. at 142 r.p.m., or any 
pair of values intersected on scales 1 and 2 by a line 
drawn through 64.5 on scale 3. The diameter of the 
turbine would vary in each case, of course. To illus- 
trate further, we will assume that the specific speed is 
given as 20, the head as 100 and the r.p.m. as 180. 
What horsepower can we produce? Connect 20 on scale 
5 with 100 on scale 4 and the intersection on the dummy 
will be seen to be 55.7. Connect this point with 180 
on the scale 1 and the horsepower produced is read as 
1,250 on scale 2. 


PRACTICAL APPLICATION OF THE SPEED CHART 


Another factor, useful not only in hydraulic turbine 
work, but also with centrifugal pumps, is the constant 
represented by the Greek letter «, pronounced “phi.” 
“Phi” is the ratio of the rim speed of the runner to 
the spouting velocity of water (that is, the velocity at 
which water would spout from an orifice under the 


; ™DN 
given head). This ratio equals 720 V2gh, where 
D is the diameter of the wheel in inches, N is the 
revolutions per minute, h is the head in feet and g is 
299 


OG. 

This factor will vary with the specific speed and 
is an additional guide to the type of the wheel. In 
impulse wheels it. is usually figured as 0.45, while in 
Francis-type wheels it varies from this value up to 
around unity. “Phi” will vary widely when a wheel 
is tested over a wide range, and at runaway speed may 
be considerably above unity. In centrifugal pumps 
values of “phi” may be found in the neighborhood of 
1.2, but may differ widely. 

Suppose a pump of 12 in. diameter of impeller is 
driven by a direct-current motor at 1,700 r.p.m. and 
delivers water against a head of 100 ft. per stage. The 
solution is indicated by the dotted lines. Connect with 
a straight-edge 12 in. on the scale A with 1,700 on B. 
This line cuts scale S at 88, which is the rim velocity. 
Connect this point with 100 ft. on scale X¥. Then © 
is read on scale Y as 1.1. 

Other uses of this chart are obvious. The center 
column marked S gives the peripheral velocity in feet 
per second. If it is desired to know at how many 
revolutions per minute a 20-in. cast-iron runner can 
be driven, for example, assume a safe top speed (say 
80) and connect 20 in. on scale A with 80 on S and 
read about 910 r.p.m. where this line extended cuts scale 
B. Now look alongside the right-hand side of the last 
column for typical motor and generator speeds. These 
are shown at the right. By dropping down to 900 r.p.m. 
(a usual speed) it is seen that a top speed of 78 ft. a 
second is obtained. 

By studying this chart, a number of other uses 
become obvious. A value of ® and head per stage 
might be assumed. A value of ® — 1.0 and a head of 
150 ft. gives a top speed of 100 ft. per sec. By moving 


a straight-edge around and getting various interse<- 
tions on scales A and B, all the various combinations 
of diameters and r.p.m. to give this condition muy be 
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Chart for Specific Speed of Hydraulic Turbines 
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Speed Chart for Centrifugal Pumps and Water Turbines 


By R L.Livino ston 
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found. Thus 48 in. diameter and 470 r.p.m., 36.25 


in. diameter and 625 r.p.m., 25.5 in. diameter and 900 
y.p.m. may be used. In design or selection work this 
last use of this chart should prove invaluable, for it 
would save a number of repeated slide-rule calculations 
that admit of error. 

The use of these two charts permits the solution 
of a large number of turbine and centrifugal-pump 
problems which would otherwise prove difficult and 
tedious. In the use of charts of this sort it sug- 
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gested that a straight line be scratched with a scriber 
on a triangle or strip of celluloid. The side on which 
the line scratched should always be held against 
the paper. Further, if a very fine hole is drilled at 
about the center of this line, a needle, pin or even a 
sharp-pointed pencil can be used to pivot the whole 
triangle or celluloid strip about the point taken on 
the support line. If proper precautions are taken, 
these charts will prove sufficiently accurate for most 
practical problems. 


is 


Exhaust Ejectors for Steam Engines 


The Feasibility of Using the Kinetic Energy of the Exhaust To Create a Vacuum Is 


Real—Sucecess of Experiments Indicates the Possibility of Lower 


Steam Consumption and Reduced First Cost 


By W. TURNWALD 


T IS only recently that attempts have been made to 
increase the over-all efficiency of steam engines by 
utilizing energy which under certain conditions is 
contained in the steam as it is being exhausted. This 
energy is usually termed the loss due to incomplete 











Fig. 1—Unifiow diagram showing loss duc 


to incomplete expansion 


expansion. and the exhaust ejector is one of the means 
at disposal to convert this loss into usefulness. 
Comparisons between the steam engine and the two- 
stroke-cycle gas engine as far as application of ejector 
exhaust is concerned, have been made at times and in 
order to avoid misunderstanding it may be well to point 
out that the exhaust ejector is applicable primarily to 
multi-cylinder engines of the uniflow type. 


MODERNIZING AN OLD PRINCIPLE 


Its principle is as old as the locomotive. Every loco- 
motive, with its blast pipe, stack and smokebox, con- 
tains the very elements that go to make up the exhaust 
ejector as it is now used with multi-cylinder uniflow 
engines. The difference is that the ejector action with 
the locomotive exerted upon the flue the 
boiler, while with the uniflow engine it is used to evac- 
uate a cylinder different from the one furnishing the 
blast. 

In Fig. 1 is shown schematically an indicator diagram 
with the due to incomplete expansion and the 
increase in diagram area obtainable by utilizing the 
otherwise wasted energy contained in the steam. It will 
be apparent that best results will follow if it is possible 
to create the lowest pressure in the engine cylinder at 
the point where the piston closes the exhaust port, 


is gases of 


loss 





that is, at point A. In order to accomplish this, a cer- 
tain degree of continuity of ejector action is necessary 
because it must be remembered that the engine piston, 


when approaching the closing point of the exhaust 
ports, moves with rapidly increasing velocity; there- 
fore, in order to maintain a given pressure in the 


engine cylinder, the ejector must exhaust steam at a 
rate at least equal to the instantaneous piston displace- 
ment. From this it follows that a single-cylinder engine 
with its intermittent exhaust, does not give promise 
of any decided success. 


POSSIBILITY OF OBTAINING A VACUUM 


Coming back to the locomotive, we usually find a two- 
cylinder engine with cranks at 90 deg., giving four 
exhaust puffs per revolution. Such an engine running 
at 200 r.p.m. will create a very even draft for the fire, 
because at this speed it furnishes 13 exhaust puffs per 
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Fig. 2—Interrelation of the exhausts of two cylinders 


ina 6-cylinder engine 
second. Similarly, with a stationary multi-cylinder uni- 
flow engine we are able to create, at customary speeds, 
much 40 to 50 puffs per second. From this it 
would appear that continuity of ejector action is more 
than assured. In particular, for three cylinders with 
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cranks at 120 deg., it appears from Fig. 2 that we 
may count on almost continuous sequence of positive 
exhaust periods. The term positive exhaust period is 
intended to apply to the part CB of the diagram shown 
in Fig. 1. Furthermore, at any time, during which the 
exhaust phase CB takes place in one cylinder, another 
cylinder runs through the phase BA, so that we may be 
assured of the best possible co-ordination of exhaust 
ejector action. The simultaneous occurrence of the two 
exhaust phases is also indicated in Fig. 2. 

A cross-section through a cylinder block, comprising 
three cylinders, equipped with exhaust ejector, is shown 
schematically in Fig. 3. Again, the similarity between 
this apparatus and the locomotive smokebox is striking. 
The simplest way to express the action of such an 
apparatus is to state that each cylinder, instead of 
exhausting against the static pressure in the exhaust 
pipe, exhausts against the dynamic pressure that is 
maintained in the equalizing chamber. 


EJECTOR DECREASES STEAM CONSUMPTION 


The effect of the exhaust ejector on engine perform- 
ance is shown on the curve sheet, Fig. 4. The curves 
give the per cent water rate in pounds per i.hp.-hour 


plotted against mean effective pressure. The dashed 







xhaust pipe 


--Diffuser 


Equalizing 
chamber 








Pa J 


Fig. 3—Schematic layout of an exhaust ejector 


curve applies to the engine without exhaust ejector, 
while the full line curve denotes water rates of the en- 
gine equipped with the exhaust ejector. It is apparent 
that the divergence between the curves increases with 
increasing mean effective pressure. Both curves have 
a common origin, the point of complete expansion, in 
which there is no exhaust ejector action. It may be well 
to state that these curves apply to the perfect engine, 
or the engfne having clearance and compression like 
the real engine, but no condensation losses. 

There are two ways in which the action of the exhaust 
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ejector may be utilized. One is to retain for a given 
power output the cylinder dimensions of the ordinary 
engine, equip it with the exhaust ejector and obtain the 
benefit of increased economy, as indicated for one dis- 
tinct m.e.p. in Fig. 4 by a vertical line, or gain the 
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Mean Effective Pressure 
Fig. 4—Increased efficiency with ejectors 
benefit of greatly reduced engine size without increase 
in the water rate, as indicated in Fig. 4 by a horizontal 
line. 

From present experience it would be safe to state 
that for average steam conditions an increase in econ- 
omy at full load of about 10 per cent will be obtainable 
or a reduction in cylinder size of about 40 per cent. 
This latter figure must not be construed to mean that 
it will bring about a reduction in overload capacity of 
the engine, because this 40 per cent increase in m.e.p. 
is obtained with a very slightly later cutoff. Uniflow 
engines of the multi-cylinder type are rated usually to 
develop full load with a cutoff not to exceed 15 per cent; 
therefore the overload capacity of the engine in all 
cases by far exceeds the overload capacity of the gen- 
erator. 

| Although the application of the ejector exhaust is 
still largely in the experimental stage, it would seem to 
have practical possibilities.—Editor. | 


Heat Transfer in Condensers 


The results of tests to determine the rate of heat 
transfer in condensers are usually expressed as heat 
transfer coefficient; that is, the rates as B.t.u. per hour 
per square foot of condensing surface, per deg. F. 
average temperature difference between the ammonia 
and the cooling water. 

A question arises as to the proper average tempera- 
ture difference to use, since the condenser is compli- 
cated in action, and may be divided into three zones, 
in which the ammonia is precooled, condensed and after- 
cooled. However, since it is probable that over 80 per 
cent of the surface is used in condensing the ammonia, 
and moreover even a larger percentage of the total heat 
transfer takes place in the condensing zone, according 
to T. K. Sherwood, it seems reasonable that no great 


error is made in using the logarithmic mean difference 
between the temperature of the condensing ammonia 
and of the entering and leaving cooling water. 
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Forty Years an Educator 


HE testimonial dinner tendered to James Herbert 

McGraw by over a thousand of his friends and 
admirers December 17 was a well merited tribute to one 
who has passed his life in the service of industry. 

Tempted at one time to allow his course to be diverted 
in the direction of national politics, where his qualities 
would have won public recognition, he was convinced 
that he could be of greater service through the influ- 
ence of a great battery of engineering and industrial 
papers conducted in accordance with his ideals. 

To the leaders and the personnel of the professions 
and industries that he has thus served, he stands in the 
same relation that one who has served in a high official 
position does to the public. 

And their ‘appreciation of this service is manifested 
by the spontaneity and cordiality with which they have 
joined on this occasion to do him honor. 

We have characterized him as an educator, and it is 
true. No president of a university has had a greater 
opportunity to mold thought, to make character and to 
influence the lives of men. 

His student body, the subscribers to the journals the 
publication of which he controls, numbers a quarter of 
a million, while apart from these the book company that 
bears his name and acknowledges his leadership has put 
at the service of the profession over eleven hundred 
titles of the best of engineering literature. 

The industries to which he attached his interest have 
had an exceptional growth; from the horse car to the 
interurban special; from an experiment in town lighting 
to superpower; from pressures of eighty pounds and 
units measured in hundreds of horsepower to fourteen 
hundred pounds and units of a hundred thousand kilo- 
watts; from the simple processes of the past century to 
the synthetic chemistry, the scientific mining and the 
civil engineering triumphs of today. 

And he has ridden and developed with them and been, 
in some of them at least, a dominant factor. It is fit- 
ting that while his guiding hand is still strong and his 
masterly brain still active, the beneficiaries of his serv- 
ice should gather and testify to their appreciation of 
his qualities as a man and of the leadership “which 
elder days shall ripen and confirm to more approved 
service.” 


Hot Air and the Stoker 


HE limit in preheating air for supply to a chain- 

grate stoker seems to be about four hundred degrees 
i’, Above this temperature the cast-iron links tend to 
xrow and make the stoker inoperative. For an under- 
feed stoker the temperature may safely be raised to 
five hundred and fifty or six hundred degrees F. so far 
iS experience to date indicates. Even with rather in- 
erior coal, clinker troubles seem not to be increased. 





The fuel bed is carried thicker, but is of more porous 
texture with less cold fuel at the bottom. There is no 
evidence of a tendency of the coal to agglomerate or 
coke. The fuel bed is noticeably smoother, and a higher 
CO, content is obtainable in the flue gas. 

Three or four years ago, Honda, the Japanese metal- 
lurgist, reported the demonstration of a new critical 
temperature for the iron-carbon system at 425 deg. F. 
Above this temperature cementite breaks down and 
causes growth of the metal. The whiter the iron the 
slower the process. This would make it appear that if 
a stoker be furnished with air hot enough to maintain 
cast-iron parts at or above 425 deg. F., growth of the 
metal is inevitable, although it may be very slow. 

Experience alone can demonstrate the practical bear- 
ing of these observations, but it is helpful to know the 
kind of trouble to be expected. There is certainly no 
cause for alarm at present, but it is well for the en- 
gineer to have an eye to the future. 

Preheated air has come to stay. Promoted for use 
with pulverized coal, it has developed marked gains for 
the stoker. With the growing use of regenerative water 
heating the air preheater is coming to be more im- 
portant as a means of decreasing the flue-gas heat loss. 
These gains the power-plant engineer will not cheerfully 
relinquish. 

Stoker builders have adapted their product structur- 
ally to the use of hot air. They must remain alive to 
the possible effects of high temperature on the metal 
used and, at the first appearance of trouble, be ready 
with a remedy. 


Welding To Avoid Embrittlement 


HEN Alexander the Great found he could not 

untie the famous Gordian knot, he cut it with his 
sword. This old story and the proverb, “There is more 
than one way to cook a goose,” might well be inscribed 
on the walls of every engineer’s office. The good engi- 
neer is always a man who can find another way when 
the customary routes are closed. 

These thoughts were inspired by a recent remark of 
Professor Christie. He was presenting his report as 
chairman of the subcommittee on embrittlement of 
boiler metal at the annual meeting of the joint research 
committee on boiler feed-water studies. As pointed 
out by Professor Christie, practically nothing is yet 
known as to the mechanism of the so-called “caustic” 
embrittlement. It is definitely known that embrittle- 
ment occurs and that in boiler practice it is found only 
in the riveted joints of drums. This being the case, 
said Professor Christie, why not consider the possibility 
of cutting this Gordian knot by the use of drums fabri- 
cated without rivets, thus avoiding all trouble of this 
sort until further research makes other remedies avail- 
able? In particular he suggested that it might be 
feasible to fabricate drums by welding, annealing the 
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whole drum after the welding operation to release 
strains set up either by welding or the preliminary 
curving of the plate. While he did not specify the kind 
of welding, he apparently had in mind both forge and 
autogenous welding. 

In this connection it is worth noting that forge-welded 
boiler drums are now being made in Germany. Some 
of these, it is said, are hydrostatically tested to three 
or four times the working pressure. Such a test, while 
stressing the metal beyond the elastic limit in some 
cases, proves the soundness of the weld. This point 
having been settled, the entire drum is annealed to 
relieve the strains set up by the test pressure. While 
Professor Christie himself made no mention of test 
pressures, this matter should be considered carefully 
in connection with welding and annealing. 

It should be clearly understood that Power is not 
recommending the welding of boiler drums. The 
A.S.M.E. Boiler Code Committee, the recognized author- 
ity on boiler construction, has not yet seen fit to author- 
ize their use. This position is justified until the safety 
of such drums, as made commercially, is established be- 
yond question. 


Across-the-Line Starters 
Should Be Applied with Care 


OR a long time it was generally conceded that poly- 

phase alternating-current motors larger than five 
horsepower should be equipped with some type of re- 
duced-voltage starter. A state of development has been 
reached where many engineers consider that such a rule 
is not generally justified, when the size of the average 
motor is compared with the capacity of the modern 
power system and distribution lines. Experience has 
shown that this conclusion is based on sound engineer- 
ing. However, it is not advisable to attempt connecting 
alternating-current motors directly across the line at 
starting unless the factors influencing such applications 
are thoroughly understood. 

System capacity has generally been considered one of 
the factors determining how large a motor can be con- 
nected directly to the line without causing an ob- 
jectionable disturbance. Of equal importance is regula- 
tion. A comparatively small system with good regulat- 
ing characteristics might be less disturbed by starting a 
given motor than a much larger one that has poor 
regulation. On one system of about four thousand kilo- 
watt capacity, twenty-two hundred volt motors of five 
hundred horsepower rating have been started by con- 
necting them directly across the line. There is not 
sufficient experience to warrant the conclusion that this 
is good practice in all cases 

Not only the motor’s speed, but also the condition of 
its windings, must be considered. Slow-speed alternat- 
ing-current motors have high internal reactance, which 
tends to limit the starting current to reasonable values. 
A synchronous motor that operates at one hundred revo- 
lutions per minute takes no more current at starting, 
when connected directly across the iine, than a motor 
having a speed of one thousand and started on sixty 
per cent normal voltage. When starting on full voltage, 
the inrush current in the windings sets up magnetic 
forces that tend to distort the coils. Unless the end 
windings are properly supported, as they are in many 
of the modern machines, these magnetic forces may 
permanently distort the coils or cause insulation failures. 


The load connected to the motor and the methods of 
connecting have an influence upon the success attained 
with starting an alternating-current motor by connect- 
ing it directly across the line. A lightly loaded direct- 
connected motor might start with very little distress to 
the power system or the driven machine. On the other 
hand, if the motor is connected to a high inertia load, 
through a chain drive, the results may be objectionable 
to the power source and to the drive or machine. 

Connecting the motor directly across the line simpli- 
fies the starting process, reduces the cost of starting 
equipment and, when properly applied, reduces the main- 
tenance costs. But care must be exercised in making 
these applications, or serious trouble may occur costing 
more than any saving in the price of starting equipment. 
Reduced costs and simplification are desirable qualities, 
but not at the price of increased maintenance. 


High Rotative Speed 
Need Not Be Objectionable 


HERE seems to be a current feeling that high ro- 
tative speeds in both steam and internal-combustion 
engines are objectionable. On the other hand, the pro- 
ponents of increased revolutions point out several ad- 
vantages, such as lower first cost and decreased 
installation expense, to disprove the popular belief. 
The average engineer has become so familiar with 
slow-speed reciprocating engines that he assumes as a 
matter of course that there is an inherent necessity for 
long-stroke slow-moving machines. Some who have gone 
a little deeper into the subject, decided that the inertia 
of the reciprocating parts would, at high speeds, be so 
great as to destroy bearings and shafts rapidly, if not 
the frames. Inertia forces are by no means wild horses 
impossible to harness, and a designer can, with no great 
trouble, so choose the material and shape the parts that 
the inertia stresses are kept well within reason. In 
fact, one English vertical steam engine, although operat- 
ing at speeds considered excessive, was long noted for 
its watch-like balance. Troubles occurring in high-speed 
machines are but indications of an inferiority on the 
part of the designer. 
With floor space valuable and material costs high, the 
advocates of higher rotative speeds have some argu- 
ments that will not be downed by hide-bound traditions. 


Three Score Years 
of Boiler Insurance 


UR congratulations to the Hartford Steam Boiler 

Inspection and Insurance Company which completed 
in October of this vear sixty years of useful existence. 
The practice, already established in England, of avoid- 
ing boiler explosions by inspection was backed up by 
an indemnity in case of failure and boiler insurance 
became a fact. 

The Hartford has, however, been much more than an 
underwriter of losses from boiler explosion. It has led 
in the establishment of safe practice in design, con- 
struction and operation. Its experience and practice are 
written into the code: of today and its requirements are 


controlling factors in boiler specification. Its inspec- 


tions are accepted in lieu of those of government offi- 
cials in most, if not all of the states where boiler in- 
spection is compulsory. 
continued prosperity. 


We wish for it many years of 
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Making an Old Engine Safe 


About three years ago I had trouble keeping the 
crankpin adjusted on an old engine which was used for 
pumping. The engine, which had a cylinder 16-in. bore 
by 14-in. stroke, ran at 232 r.p.m. was fitted with the 
old fashioned strap, gib and cotter for both the crank- 
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Lock holds cotter in position 


pin and crosshead, the cotter pin being held fast by two 
setscrews. The cotter frequently worked loose and made 
the engine dangerous, so I designed a new gib with a 
locking device for the cotter. 

The illustration shows the old gib and cotter at A, 
and the new gib and cotter are shown in place at B. One 
end of the locking plate C has a }-in. tapped hole to 
take a setscrew, which prevents the cotter working 
loose. The other end of the plate C has a hole <x; in. 
which prevents it turning on the bolt. There has been 
no trouble with the engine since this change was made. 

Ladysmith, B. C. W. F. Cool. 


The Machinery Erector as a Sales 
Influence 


Manufacturers do not always appreciate the influence 
the machinery erector may have on their relation with 
the customer. 

The number of repeat orders, future volume of busi- 
ness, resulting from the degree of satisfaction that a 
customer will feel depends largely upon impressions 
gained when the new piece of machinery is first put 
into service. Therefore much depends upon the man 
who assembles the machine and carries it through the 
first critical period of operation. Once the owners be- 
come familiar with their equipment, they become better 
able to judge where the fault lies if the machine fails 
to work as it should. 

When a machinery shipment is of sufficient impor- 
tance to justify having a mechanic accompany it to 
superintendent its assembly, put it in operation and see 
that it is properly “broken in,” the manufacturer is 
depending upon him, indirectly, for repeat orders. If 
he fails to make good, it may be impossible to convince 


the customer that the machinery is not at fault, and 
the manufacturer will surely be blamed for any form 
of trouble that may develop. 

Recently at Arica, Peru, a shipment of locomotives 
arrived from the States. The consignee of this ship- 
ment nearly had nervous prostration because the “ex- 
pert” who came to assemble them had been deported. 

This chap had arrived some weeks ahead of the ship- 
ment. While he waited he took a few drinks, loafed 
about the Plaza, argued politics with everyone with 
whom he could talk, had several fisticuffs and was ar- 
rested on occasions until he became a public nuisance 
and had to be sent home. This made it necessary that 
the locomotives be assembled and put in operation by 
native mechanics. 

If repeat orders were lost as the result of his unwor- 
thiness, his employers were more at fault than was he. 
They should have known their man before giving him 
such an important commission. Probably this chap at 
Arica had the interest of his employers at heart, and we 
have no evidence that he was lacking in mechanical 
ability. In his narrowness he could not associate street 
brawls with possible failure in his work. He exercised 
the God-given right of all loud-speakers to be an infernal 
nuisance until some one “socked” him one on the jaw. 

In the matter of salesmanship the man who brings 
home the orders is well paid for so doing. However, 
the dumb mechanical representative can throw more 
business out the back door than the high-priced sales- 
man can bring in the front, and he should reap a reward 
for his conduct commensurate with his methods of 
procedure. 

It is impossible to say how many of these chaps go 
unrewarded. Any number of dumb-bells go on making 
blunders, disgusting and discouraging customers and 
losing business for their firms. Others turn the tide 
in their firms’ favor just at a critical moment by acting 
wisely and quickly. This brings repeat orders to the 
salesman, yet the engineer is rewarded only with an 
assurance of steady employment and the same rate of 
pay as the less worthy ones who hang in the shadow of 
discharge continuously. 

To eliminate unsatisfactory conditions of this sort, 
the traveling mechanic should be trained carefully and 
thoroughly, not only as a mechanic but as a business 
man. He must have a pleasing personality and tact, 
be capable of meeting all emergencies unaided, be 
authoritative but not overburdened with ego, and broad- 
gage enough to see beyond his own department. 

The foreigner who works in the capacity of a travel- 
ing mechanic does not possess all these qualifications, 
vet he is a trained man, a thorough mechanic and often 
an accomplished linguist. Americans commonly have to 
have a translator while abroad and this is a bad handi- 
cap. The foreigner is commonly a more highly edu- 
cated man than the American even though he is sent 
out on a comparatively small assignment. We Amer- 
icans seem to feel that it is necessary to have a small 
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fortune involved before it is necessary to send out a 
really high-class engineer. This is entirely wrong and 
the quality of the representative should remain high 
no matter how small the amount of business involved. 
There is one national characteristic in favor of the 
American as compared to the foreigner, particularly the 
European. The latter is often obnoxious with his in- 
sufferable arrogance, secretive methods and vastly su- 
perior attitude. 

One bad fault with American experts is that they 
do not run true to form. 

All of which brings us back to the problem of selling. 
There are more ways of selling machinery than te 
maintain a fine suite of offices on Broadway, conduct an 
extensive advertising campaign and hire high-power 
sales engineers. One of the other ways is to use as 
much eare in selecting the mechanical representative as 
is used in choosing the “diplomat” with the brief-case 
and the fat brown cigar. A. B. NEWELL. 

Woodbury, N. J. 


Making a Gasket Cutter 


Where gaskets are used extensively, some method 
must be devised to keep a supply ahead of the demand. 
Very often, for lack of proper sizes, workmen attempt to 
cut them with a knife, and the result is often a cut 
finger rather than a good gasket. 

Our requirements on gaskets, in common with those 
of all large power plants, are high, and it is up to our 
stockroom man to see that there is always a goodly 
stock upon his shelves or the repair gang just naturally 
raises the roof. 

The stockroom man has his own ideas on gaskets. 
He wants not only a good appearing serviceable gasket, 
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Using a pipe coupling as a gasket cutter 








but also a quick efficient way to keep his stock ahead. 
So he cuts the gaskets out of standard sheets and, being 
left on his own resources, has devised a method to 
save time. 

He uses a series of pipes and couplings which he 
files out to the proper size. <A half-round file and the 
workbench vise are his tools. When he has filed the 
couplings to the correct size, they are taken out to the 
blacksmith, who takes the pieces, heats them to a bright 
red and with the application of a little potassium cyanide 
the tempering is soon done. 

A block of lead or similar material should be used for 





the cutting base so that the knife-like edges will not be 
injured. Cutting gaskets with such tools as shown in 
the illustration enables one to eliminate nearly all waste, 
as it is possible to utilize the centers for smaller ones. 
E. J. Morrissey, Chief Electrician, 
Western Utilities Gas & Electric Co. 
Aurora, Illinois. 


Troubles with Starting Compensators 

An experience I had some years ago with induction- 
motor starters, while making power-factor tests on the 
equipment in a factory, may prove of value to others 
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Fig. 1—Compensator in Fig. 2—Compensator in 


starting position running position 

in the field. Most motors of 10-hp. rating and over 
are equipped with starting compensators which connect 
the motor through an auto-transformer to the line. The 
current for starting is not taken through the fuses, as 
shown in Fig. 1, because of its relatively higher value 
than the rating of the fuses. When the motor has come 
up to speed and the lever pushed back to the running 
position, the motor windings are connected directly 
across the line with the fuses in circuit, as in Fig. 2. 
Thus a heavy overload will blow the fuses. 

A test was being made on a 10-hp. motor which ran 
a load requiring about 6 hp. The instruments were 
inserted in the motor circuit at the switch box. One 
of the three phases supplying this motor registered no 
current on the ammeter, but the motor started easily 
and apparently carried the light load. We blamed the 
current transformer for the trouble and spent some 
time tracing through the auto-transformer connections. 
The fuses were considered last, unfortunately, and one 
was found blown. It can be seen from Fig. 1, that 
the motor was started on three-phase power, but when 
the compensator was switched over to the running posi- 
tion, the blown fuse at X caused an open in one line, 
hence only one phase of the current reached the motor. 
Replacing the blown fuse remedied the trouble. 

On another motor practically the same trouble was 
found to exist, but the fuses were good. On removing 
the oil pan under the compensator, a contact was found 
to be missing, which was located in the bottom of the 
oil pan. Its setscrew had loosened and the contact 
brush had dropped off, opening one line of the motor’s 
running circuit, with the same result as if a fuse had 
blown. ANTHONY J. CHRISTOPHER. 

Baldwinsville, N. Y. 











rf) 


Vv 


a a —s * 


i ia 





December 28, i926 


POWER 


995 











Comments from Readers 

















. . al 
Tuning up the Heating System 

I was much interested in an article in the Nov. 23 
issue by Carl Wildey, entitled “Tuning Up the Heating 
System.” Mr. Wildey says that “if every engineer 
would eliminate the oil paints on the ratiators, radia- 
tion would improve.” 

I have just been reading an article on the “Effects 
of Painting Radiators,” which appeared in the “Amer- 
ican Society of Heating & Ventilating Engineer’s Guide, 
1925-26,” from which the following table was obtained: 
“The table shows the effects of painting a two-column 
38-in. radiator 10 sections long with different kinds of 
paints. Steam temperature 215 deg., room temperature 
70 deg. F.” 

PERCENTAGE OF 
KFFECTIVENESS 
Fn ee eee ah eee ey rae 100 per cent 
Painted with aluminum bronze SO per cent 
Painted with) @old DronZe.. ...«iccccsccwewawnerse 81 per cent 
PRatea With WHITE CNAME! ......6656 ckccssased me 101 per cent 
Painted with maroon japan 100 per cent 
Painted With WHite ZING PAINE, 6.05.6 ccsccewsaes 101 per cent 

The table would indicate that when radiators are 
painted with white enamel or white zinc paint, they emit 
the most heat or, in other words, their capacity is raised; 
and those painted with aluminum bronze emit the least 
heat. W. A. COURCHENE, 

Boston, Mass. B. F. Sturtevant Co. 


CONDITION OF SURFACE 
Cast iron bare 


The Engineering Graduate 


The product of the engineering colleges has been re- 
ceiving of late through the correspondence columns of 
Power considerable adverse comment. Much of it has 
had to do with the college man’s attitude while in and 
after he leaves college. Little has been 


said of his 
attitude before he enters college. 


Criticism seems to 
be expended on what goes on only, as it were, on the 
educational assembly floor. Why not go farther back? 

To quote Premier Stanley Baldwin, who holds a man’s 
job, “It is the education received unconsciously that 
counts for most in the making of a man.” I take it he 
would include what goes to form attitude. Now what 
are some of the most important years for the male 
student in the forming of his attitude? Are not high- 
school years such? But what do we find? These high- 
school years that count among those that do most in 
the making of a man, are, by the vast majority of male 
students, spent under female teachers. And then we 
wonder at the attitude of our male students toward 
life and engineering and the amount of “education” 
that has to be undone in the shops. 

The most prosperous nation on earth will not pay the 
price of high-school education for males in classrooms 
permeated with the male experience and viewpoint of 
life. At an age when formerly an apprentice boy at a 
trade would have charge of a number of laborers, our 
embryo professional engineers, except for a fortunate 
tew, are imbibing views of life through the eyes of 
women. The blame, however, should not be laid to 
women. 





And those who would turn to the state for more and 
more control of the individual will do well to ponder the 
foregoing situation. The state is a product of indi- 
viduals. The salvation of a _ state rests with the 
individual. Men of means with the welfare of the state 
at heart will do well to provide means for taking out 
of the hands of women more and more of the prepara- 
tion of youths for our colleges. In the meantime the 
interest of the boys in athletics, instead of menacing 
our educational system, is a healthy reaction against 
emasculated surroundings. Sut it cannot make good 
the loss of years away from contact with men capable 
of giving young males that attitude of mind which only 
the mature male can give, that vital portion of educa- 
tion “received unconsciously.” 

Detroit, Mich. ROBERTSON MATTHEWS. 


Why do some engineers take such a delight in berat- 
ing, belittling and criticizing the engineering graduate? 
Harmony is the basis of all successful institutions, and 
with the present effort to elevate the engineering pro- 
fession in the public eye we must not lose sight of this 
fact. The engineering profession has been compared 
to law and medicine, and it is the aim of the engineers 
to elevate their profession to these standards. This 
can never be accomplished until the engineers realize 
that belittling one another does nothing save degrade 
the profession in the public eye. 

The whole situation has a queer psychological trend. 
The great majority of men today under forty-five who 
hold responsible engineering and 
positions are college graduates. 


scientific executive 
This can readily be 
verified by personal observation, college alumni direc- 
tories, college reunions at business men’s conventions, 
and by the membership of the larger and more prom- 
inent clubs. The men who cannot see or will not admit 
that this is an age of successful young men are few 
indeed, yet these same men will go on berating the col- 
Jege graduate. I have been told by a man who has 
placed thousands of engineers in positions that it is not 
at all unusual for him to have a call for a 
graduate with four or five years’ experience. How is 
the recent graduate, say twenty-two or twenty-three 
years old, who has spent eight years in grammer school, 
four in high school and four in college to have this 
experience? The whole situation savors of an unhealthy 
state of mind, a state of mind that smacks of destruc- 
tive criticism, a tendency to tear down rather than to 
build up, a spirit that will not and cannot help to elevate 
the engineer in the public eye. 

Nor is it quite fair to blame the engineer entirely. 
People generally seem to wish to talk on certain sub- 
jects that hold the spotlight at present, merely because 
it is the thing to do. We can readily understand and 
almost forgive H. G. Wells for attacking the colleges. 
He writes for the public what the public wish, but as 
engineers we cannot look on in silence as our fellow 
engineers berate the younger generation, simply be- 
cause they think it is the thing to do. 


recent 


As long as we 
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do this, the engineering profession will remain in the 
realm where it now 

Realizing the deficiencies of the engineering college, 
let us begin at this point and build upward so the 
engineering graduate of the future will be a better 
product, the engineer a better man and the engineering 
profession a profession in the true sense of the mean- 
ing; and above all let us not forget that criticism of 
the kind of engineering graduate has been subjected 
to by the engineers themselves is a destructive agency 
leading in one direction only—downward. 

San Francisco, Calif. H. RICHARD AARON. 

[Owing to space limitation it will be necessary to close 
the discussion of this subject with these two letters.— 
Editor. | 


is. 


Why Short Flame Travel Reduces 
Furnace Volumes 


The report of the International Conference on 
3ituminous Coal, which appeared in the Nov. 23 issue, 
contained some of the discussions, but did not include 
the practical data which the writer presented. 

Concerning the discussion of water-cooled furnaces 
and heat liberation per unit of furnace volume, it has 
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not been shown how water-cooled surfaces in furnaces 
tend to increase the heat liberation per unit of volume. 
Contrary results are obtained in practice. Combustion 
is retarded when the relation of water-cooled surface is 
in excess to the relative quantity of fuel burned. 
The following list of pulverized-fuel installations and 
experiments would indicate that high rates of combus- 
tion or high heat liberation per unit of furnace volume 
are obtained in both refractory and water-cooled fur- 
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naces. It also indicates that there is not any relation 
between the heat liberation per unit of volume and the 
water-cooling surface. It does show that the heat 
liberation in a boiler furnace is dependent on the 
method in which coal is introduced into the furnace by 
either the long flame travel or short flame travel. 

The duration of flame travel and completeness of com- 
bustion of bituminous coal is influenced by 

1. Velocity of burning or explosion. 


2. Temperature of combustion. 


>. Air temperature. 
4. Moisture content. 
Amount of excess air. 
Combustible mixture. 
Oxygen content of air and fuel. 
Shape and dimensions of ignition surfaces. 
Shape and dimension of furnaces. 

10. Shape and amount of water-cooling surface. 

11. Catalytic agents, inert gases, ete. 

This discussion is not intended to deal with the whole 
combustion problem, but rather, to cover the partial 
subject of velocity of combustion that controls the 
volumetric dimensions of furnaces. 

With the long-flame travel coal is forced downward 
into the furnace by 10 or 20 per cent primary air, and 
90 to 80 per cent of the secondary air is received 
along the path of flame travel, which produces a furnace 
condition similar to that of stoker firing where the com- 
bustion of coal takes place by partial combustion and 
distillation during the descending period, and by the 
final combustion of gaseous and other combustible ris- 
ing toward the boiler. 

The completeness of combustion of the gases depends 
on the velocity of explosion of such gases, as indicated 
on the chart, which determines the volume of furnaces. 

The short flame travel, where all the coal, air, cat- 
alytic agents are introduced as a mixture, assures 
instantaneous ignition and complete combustion due to 
high velocity of explosion of gases, which explosion is 
further accelerated by the positive catalytic agents 
found in coal, such as water vapor. 

The constituents found in bituminous coal, and as 
burned by the short-flame method, are carbon, hydrogen, 
sulphur, carbon monoxide with a negligible quantity of 
methane. The curves H, C and J are constituents which 
have the properties of increased velocity of explosion 
when in the presence of positive catalytic agents. Thus 
it would appear that the limitations of heat liberation 
per unit of furnace volume have been eliminated by 
the short-flame-travel method of burning 
fuel. 

In the case of long-flame burning in the absence of 
sufficient oxygen to complete combustion, volatile matter 
distilled from bituminous coal leaves as complex hydro- 
carbon compounds, all of which 


wmmaNIA 


pulverized 


are exothermic sub- 


stances, not affected by positive catalytic agents, all 
PABLE OF COMBUSTION RATES WITH REGARD TO FURNACE VOLUMI 
Operation . ace 
Heat Lib Heat Lib 
Rating per CuFt Rating, per Cu.Ft Type of Type of 
Station Company (Normal per Hr (Maximum) per Hr Burners Furnace 
Lake Shore Cleveland Elee. TI. ¢ 167 8,000 300 15,000 Long flame travel Water cooled 
Trenton Channel! Detroit bdison Co 210 10,470 380 19,300 Long fame travel Water cooled 
Coming Ste. KLE 182 24,400 ; . Short tlame travel Refractory 
Western Ay Pr. 8.P. & i. Co 24,000 200 32,000 Short flame travel Refractory 
Warren, Ohio Ohio PLS 185 17,130 275 28,450 Short tlame travel Refractory 
At Manchester, | learned (Steam generator) oak pal 40,000 Short flame travel Water cooled 
Canada Sugar Retinery Co., Montreal, Canada (Burroughs boiler) 43,000 60,000 Short flame travel Water cooled 
Bettington boiler 30,000 70,000 Short flame travel Water cooled 
Locomotives 60,000 140,000 Short flame travel Water cooled 
Cannon furnace Mass. Inst. Teel 225,000 Short flame travel Refractory 
Forge furnaces 330,000 Short flame travel Refractory 
Special furnaces 500.000 Short flame travel Refractory 
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having low velocity of explosion. Consequently, ex- 
tremely large furnace volumes are required for long 
flame burning. 

A study of the accompanying chart, together with 
these data, should explain the fundamental principles 
that control the heat liberation in boiler furnaces, it 
being understood that furnace temperatures are to be 
maintained sufficiently high as found in practice. 

Judging from the progress made during the year, one 
may expect both boilers and furnaces to be one-half 
their present dimensions for the same steam capacity in 
the near future. J. GOULD COUTANT. 

New York City. 


The Derelict Engineer 


At the beginning of his career the young engineer 
is confronted with the necessity of experience before 
he can demand remuneration greater than that of com- 
mon labor. He practically apprentices himself to some 
concern to gain that experience. His employers prob- 
ably consider him a liability at the beginning, but hope 
to develop him into material suitable for advancement 
into a position of responsibility. By the time he is 
thirty, his experience is such that he can command a 
fair salary but not enough to enjoy too many luxuries. 

No doubt he has been promoted through continued 
service or by changes of position, which are not difficult 
during the period when his demands are low, and he 
feels that he is progressing satisfactorily. 


Perhaps he 
likes his work so well that 


he soothes himself for not 
receiving a greater salary with the thought that he has 
privileges to compensate for the difference between 
what he believes himself to be worth and what he 
actually gets. Then, too, he may have reached a point 
where his position gratifies his ego, and he believes that 
he is a man of importance, doing a man’s work in the 
world. A few subordinates look to him as a superior 
being with unusual ability; they tremble when he com- 
mands and seek his favor; his associates marvel at his 
accomplishments; which all appeals to his vanity and 
soothes him marvelously. 

He slips along until suddenly he realizes that he is 
forty or forty-five with but little in a material way to 
show for his years of theoretical preparation and ex- 
perience. He becomes absolutely dissatisfied and looks 
around for an opening with another concern which he 
feels will appreciate his ability and reimburse him 
accordingly. He is assured that he need but make a 
few applications and choose from the best of the result- 
ing offers. 

Perhaps the situation is more urgent. Reorganiza- 
tion, internal politics or other causes have deprived him 
of his position. He frequents the employment offices 
Where men of his class: are enrolled, card indexed, and 
their records filed for reference. He scans the want 
ads of his trade magazines and often finds vacancies 
that he knows he can fill with satisfaction. He speaks 
to his friends and acquaintances of his desire to secure 
another position. They promise to remember him in 
the event that they learn of a vacancy. He makes per- 
sonal calls on concerns that he thinks might be in need 
of such a man as himself. They listen politely and 
promise to advise him of any vacancies that may occur. 
He visits the employment agencies somewhat anxiously, 
and is told that nothing has developed in his line. 

He continues to scan the want 


columns of trade 
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papers and newspapers. He sends letters of application 
to the blind addresses as he has been doing for some 
time, but with no results, not even an acknowledgment 
of his application. He wonders if his references are 
treating him fairly and begins to doubt the value of 
his experience. He compares the class of men who are 
advertising for positions with the class of positions 
available. He observes that there is a surprisingly 
large number of experienced engineers and executives 
who seek positions; while in the columns of help wanted 
the predominating requirements are for machinists, 
draftsmen, electricians and other men skilled in manual 
crafts. 

At this stage the conviction dawns upon him that 
there is so great a surplus of engineers that employers 
can demand men of exactly the experience suited to 
their specific requirements. He realizes that as an engi- 
he has become a specialist along lines that are either of 
no general value or the concerns that might be able to 
use him have been training young men to step into 
the positions that they find necessary to fill, and he is an 
outsider with expenses that require an income out of 
line with the kind of position that he may obtain. 

The consequence is that generally he must accept a 
smaller salary and a smaller job, but an employer looks 
askance upon the older man who seeks the position. 
He questions his ability, temperament, habits and other 
characteristics and is a bit suspicious that there is 
something wrong with one of his age that he should 
be seeking a position, 

There is a veneral prejudice against the older man. 

The age of forty seems to be the industrial deadline 
arbitrarily established regardless of the individual. A 
man is fortunate in having cultivated friends, who will 
speak a word for him where it will do the most good 
at this stage, for undoubtedly there are companies that 
are in need of men, and there is a better chance of 
locating through such recommendations, as he has the 
advantage of friendly representation without the dis- 
advantages of open competition. 
What can the experienced engineer seeking a posi- 
tion hope for aside from the chance assistance of 
friends, the employment department of his school or 
engineering society unless he possesses that rare talent 
among engineers called business ability and can start in 
some individual enterprise? The chief fault in the engi- 
neer’s position is the fact that he has trained himself 
to be a mere hired man, unable to maintain himself 
as an individual, having no equity in the profits of his 
brain. His position is vicarious; he is a creative being 
harnessed to the requirements of industry that spews 
him out at will. 

It would appear that corporations and other concerns 
find a man of value during but fifteen or twenty years 
of his life. After that he can be easily replaced, gen- 
erally speaking; then he must be satisfied with a minor 
position or go on his own, especially if he has been so 
unfortunate as to permit himself to become one of the 
many specialists in lines of restricted possibilities. 

Doubtless the engineer and his brother, the inventor, 
have done more to stimulate the progress of the world 
than any other agency known to man, but they have 
done it at a material sacrifice. How few names of 
inventors and engineers are being blazoned in the halls 
of fame during this age of industrial organization in 
comparison to the days of individual effort! 

Moscow, Pa. A. SEARLES. 
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Longitudinal and cross-sectional views of coupling 


Dahlstrand Flexible 
Coupling 


The illustration shows a_ type of 
flexible coupling recently brought out 
by J. Y. Dahlstrand, Scio, N. Y. it 
consists of two hubs A and B keyed tec 
the two shafts. The hub A has hobbead 
claws somewhat similar to gear teeth 
although not of a gear-tooth profile. 
The other hub B has bolted to it an in- 
ternally hobbed member C, and two 
floating rings D and BE, one of which 1s 
split in two, with claws on the inside 
and outside circumferences interpose? 
radially between the hub A and the 
toothed member C. The whole assembly 
is tightly closed, and is lubricated by 
means of grease injected through a 
connection in the side of the coupling. 

The coupling is made of steel 
throughout, thus allowing a high oper- 
ating speed. It is free to move endwise 
to the extent of one-quarter inch with- 
out imposing any end thrust on either 
of the rotors, and is designed to per- 
mit of a considerable degree of angular 
misalignmer.t and to have torsional 
flexibility. In the case of suddenly ap- 
plied loads the film of lubricant between 
the various tooth surfaces acts as 2 
cushion. 

The coupling will also take care of a 
certain degree of lateral misalignment, 
in which case all the claws will not be 
engaged at one time, but since the 
claw surface is in excess of four times 
that necessary to transmit the load 
that can be carried by a certain shaft 
diameter, the coupling will transmit 
any loads imposed even with a con- 
siderable lateral misalignment. This is 
one of the several advantages claimed 
for this coupling. 

The alignment of the coupling is 
readily checked by measurement of the 
clearance at point F’ with a gage fur- 
nished with the coupling to assure that 
this clearance is the same around the 
entire shaft. 
The coupling can be disconnected so 

to allow operation of the prime 
mover without running the driven ma 
chine, or vice versa, as with duplex 
drives, without completely taking down 


as 


the coupling. The only thing necessary 
is the unbolting of the cover and the 
removal of the inner split floating ring. 
which will entirely disengage the two 
coupled members. 


James Herringbone Speed 
Reducers 
The D. C. James Manufacturing Co., 
1114 West Monroe St., Chicago, has 


developed a continuous-tooth herring- 
bone gear for use in speed-reduction 


units. This type of gear embodies the 
double helical principle. Each tooth 
is brought to an apex and has the 


shape of a completed V. The tooth is 
not broken, and the apex is not rounded 
to provide for tool clearance. 

The teeth are cut involute with a 
20-deg. pressure angle and a 30-deg. 

















Herringbone-gear speed-reduction unit 


with cover removed 


helix angle. The individual tooth is 
generated with a curve or twist so 
that the same profile is presented in 
the normal and to the diametrical 
planes of the gear. This design is 
made possible by a special gear gen- 
erator. Owing to the continuous form 





of the teeth the end thrust is neutral- 
ized. 

Reduction units with continuous- 
tooth herringbone gears, as illustrated, 
are being built in reduction ratios, 
ranging from 2 to 1 to 250 to 1 with 
capacities ranging from 2 to 200 hp. 


Palmer-Bee Improved 
Speed Reducer 


The Palmer-Bee Co., Detroit, Mich., 
has recently added to its line of speed 
reducers the improved mill-type unit 
illustrated herewith. In this unit spur 
gears are employed and the high- and 

















Improved spur-gear speed reducer 
low-speed shafts are in line, a counter- 
shaft being used to obtain the reduction 
in speed. The bearings are excep- 
tionally long, are cast integral with the 
bottom half of the casing and are 
bronze bushed. The gears are cut from 
forgings of special analysis steel or 
from electric steel castings, and the 
pinions are of high-carbon steel. 

Referring to the illustration, it will 
be seen that the bearing caps are inde- 
pendent of the casing, so that the cover 
of the casing, which is split horizon- 
tally on the center line of the shaft, 
can be removed without disturbing the 
bearings. 

All moving parts are lubricated by 
an oil bath splash and gravity feed 
system and are tightly inclosed in an 
oil-tight casing. 

EVIDENCES OF CORROSION on the plates 
and seams of a boiler should be looked 
for constantly and diligently. They 
may be found both outside and inside. 
External corrosion is generally pro- 
duced by leaks through riveted seams 
and by drippings from joints of piping. 
When leaks of this kind are discovered, 
they should be stopped without delay. 
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Lively Discussions on Pipe Welding 
Mark A. W.S. Meeting 


NM UCH of interest to power engi- 
neers was brought to light in a 
discussion of welded pipe lines by the 
New York Section of the American 
Welding Society on December 21. The 
scheduled speakers presented the sub- 
ject from the viewpoint of exponents of 
three different welding processes—the 
metallic are, carbon are, and oxy- 
acetylene. 

While all of the pipe lines described 
by the speakers are on public-service 
projects and hence lie technically in the 
field of civil engineering, much of the 
practical experience gained in laying 
such lines is of direct use to power- 
plant engineers. Brief abstracts will 
be given of the three papers and of the 
discussion, 


ARC WELDED LINES 


A paper on are-welded steel pipe 
lines in New York City was presented 
by William Schenstrom, welding engi- 
neer, Electric Welding Company of 
America. He said that the main ad- 
vantages of electrically welded steel 
pipe lines for this work were great 
strength and elasticity. The early ob- 
jection that steel pipe is quickly de- 
stroyed by corrosion has been largely 
removed, said Mr. Schenstrom, by the 
development of suitable protective 
coatings. 

In New York City a 48-in. pipe made 
up of 3-in. fianged steel is being in- 
stalled. It is lap welded in 20-ft. sec- 
tions. Each section is in two courses. 
The pipe is rolled cold and given a 
2-in. lap. It is held to exact size by 
internal expanders and external bands 
while this lap is welded. The welds are 
made slightly thicker than the plate on 
the longitudinal joints. The cirecum- 
ferential joints are of the sleeve type 
welded at each end of the 
through holes in the sleeve. 
ing is used on the pipe ends. 

Mr. Schenstrom referred to an article 
in the December 2 issue of the Engi- 
neering News-Record, by Arthur P. 
Davis, chief engineer of the East Bay 
Municipal Utility District, California. 
In this Mr. Davis ascribed much of the 
trouble encountered when laying the 
65-in. Mokelumne pipe line to internal 
set up in the circumferential 
joints by the oxyacteylene welding 
operation. 


sleeve and 


No weld- 


stresses 


OXYACETYLENE PIPE WELDING 

Pipe welding from the oxyacetylene 
viewpoint was covered in a paper by 
LeRoy Edwards, industrial engineer, 
Air Reduction Sales Company. Not 
only is the welded joint much stronger 
than a riveted joint, said Mr. Edwards, 
but there is less friction loss and fewer 
leaks. Where leaks do occur, repair is 


much simpler than with screwed joints. 
Portability of the equipment is another 
big advantage. 


As compared with the 





cast-iron bell-and-spigot pipe line, the 
welded steel line avoids the need for 
special foundations. It has no pockets 
for sediment and is flexible enough to 
follow the contour of the ground. 

Mr. Edwards said it was the custom 
of the shop with which he is connected 
to make as many standard fittings as 
possible in the shop to keep all good 
men on the payroll in slack seasons. 
All these are made in accordance with 
standard charts. The shop keeps a full 
stock of cast-iron templets for marking 
and cutting. In the matter of per- 
sonnel Mr. Edwards felt that every 
welding firm should have one or more 
boss welders capable of selecting, test- 
ing and training men. 

No expansion joints are ordinarily 
needed, Mr. Edwards pointed out, in the 
case of long cold-water lines following 
a sinuous course. However, straight 
lines or steam lines must be provided 
with expansion joints or bends. 


FABRICATING 65-IN. LINE 


A paper prepared on “Welding of 


Pipe Lines for the Mokelumne River 
Project,” by J. F. Lincoln, vice-presi- 
dent of the Lincoln Electric Co., was 


read by Mr. Bull. It discussed the use 
of electric welding in the shop fabri- 
cation of the 65-in. diameter 
for this large water-works job. 

After the steel sheets were delivered 
to the fabricating shop, the edges were 
planed and then turned in breaking 
rolls, after which they were shaped to 
half-cylinders by bending rolls. The 
sheets were then put in a jig and tack 
welded, after which the longitudinal 
seams were completed by an are weld- 
ing machine. The plates range from 
; to in. in thickness. The penetration 
was said to be complete even with the 
thickest place, although the welding 
was done from the outside only and 
the plates were butted together with- 
out V-notching. The sections were 
tested by applying a hydrostatic pres- 
sure slightly less than the elastic limit 


sections 


and hammering the weld with 19-lb. 
sledges, 
Cast-IRON TEMPLETS 
In the discussion Mr. Edwards said 


he used cast-iron templets instead of 
those made from sheet steel, because 
the former withstood the cutting torch, 
and also because they were thick 
enough to indicate bevel as well as 
contour. 

It was pointed out by E. Vom Steeg, 
of the General Electric Co., that where 
pitting occurs by corrosion on the out- 
side, repairs are much easier with steel 
pipe than with cast-iron. Even where 
a small hole penetrates a high-pressure 
water line, a repair can be made with- 
out shutting down the line by driving 
a pine plug into the hole, cutting it off 
and welding over. 





The description of the are-welding 
shop fabrication for the Mokelumne 
project by Mr. Lincoln together with 
previous mention by Mr. Schenstrom of 
failure of circumferential gas-welded 
joints on the same job led to a rather 
lengthy discussion, in which G. O. Car- 
ter, of the Linde Air Products Co., and 
H. J. Grow, of the Air Reduction Sales 
Co. disagreed with the conclusions 
reached by Arthur P. Davis, chief engi- 
neer on this job. 


MOKELUMNE ENGINEERING UNDER FIRE 


Referring to Mr. Schenstrom’s re- 
marks on internal strains set up by 
temperature differences along a circum- 
ferential weld, Mr. Carter said that 
thousands of miles of gas-welded pipe 
had been installed without trouble and 
at very low labor cost. He saw no 
need for the sleeves used by Mr. Schen- 
strom on the New York City job and 
said a plain butt weld was satisfactory 
with = gras. The procedure on the 
Mokelumne job, said Mr. Carter, was 
entirely wrong. He cited the case of 
a rotating kiln 8 ft. in diameter and 
of 75 ft. span, where a circumferential! 
weld subjected to continual reversal of 
stresses had stood up for quite a long 
time. 

In a lengthy discussion Harold Grow, 
of the Air Reduction Sales Co., eriti- 
cized the Mokelumne job very severely 
from an engineering viewpoint. The 
specifications, he said, were faulty, as 
was the procedure in laying the line. 
He produced a section of weld to show 
that the welds themselves were of good 
quality. In view of the fact that some 
of the welds opened as much as four 
inches, he did not see how the trouble 
could be ascribed to internal strains. 


BACK FILLING AS PREVENTITIVE 


The most serious omission, in Mr. 
Grow’s opinion, was failure to provide 
against excessive expansion and con- 
traction of the whole line, in a climate 
where an exposed pipe will fall from 
140 deg. in the day time to 32 deg. at 
night. He said that back filling with 
dirt as the line was laid would have 
kept temperatures uniform and have 
eliminated this difficulty. 

It is impossible for lack of space to 
bring out many of the points made by 
Mr. Grow, but it should be pointed out 
that his discussion was a very severe 
arraignment of the job from an engi- 
neering point of view, considered with 
high professional stands. 

In closing the meeting, the Chair- 
man, F. E. Rogers, said that it was 
greatly to be regretted that the engi- 
neers on this job did not know more 
about welding. He felt that the educa- 


tional work of the American Welding 
Society could do much to prevent such 
fiascoes, 
tions. 


due to impossible specifica- 
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Combustibles Inferieurs et de Rem- 
placement (Inferior and Substitute 
Fuels). By Pierre Appell. Published 
by Gauthier-Villars & Cie., 55, Quai 
des Grands Augustins, Paris, France, 
1926. Paper, 190 pages, 45 illustra- 
tions. Price, 20 francs. Foreign 
postage, 2.50 francs. 

This book reviews French and other 
foreign practice in the utilization of 
such fuels as wood, charcoal, coke and 
waste products of mining, industrial 
processes and agriculture. Boiler set- 
tings are shown for these various fuels. 
Economic and combustion data are in- 
cluded, 


The Practice of Lubrication. By T. C. 
Thomsen. Second Edition. Published 
by McGraw-Hill Book Co., Inc., New 
York City. Cloth; 6x9; 616 pages; 
277 illustrations. Price, $6. 

The announcement in 1920 that a 
book on lubrication by an engineer of 
the standing of T. C. Thomsen was re- 
ceived with acclaim by engineers. The 
science of lubrication had _ heretofore 
been so clothed in mystery that the 
average man felt that in all probability 
even the oil men knew but little of the 
facts involved. The author went into 
lubrication so far as its application 
was involved and did much to educate 
the power-plant force in methods of 
better lubrication. In the second edi- 
tion, just off the press, the author has 
somewhat increased the scope of treat- 
ment and has included developments 
that have taken place during the last 
six years. This is one volume that 
should be on the book shelf of every 
engineer. 


Are Welding—The New Age in Iron 
and Steel. Published by the Lincoln 
Electric Company, Cleveland, Ohio, 
1926. Imitation leather; 6x9 in.; 159 
pages; 236 illustrations ineluding 
charts; numerous tables. Price $1.50. 
The circumstance that this book is 

published by a manufacturer of are- 

welding equipment should not obscure 
the fact that it is an important con- 
tribution to engineering literature. As 
implied in the title, the full application 
of welding will mark a new age in iron 
and steel. It is not merely a question 
of the technique and cost of making 
good joints by welding, important as 
these are. Of greater significance is 
a point of view that must extend back 
into the drafting room and free the de- 
signer of his preconceived notions as 
to proper shapes and materials. Ma- 
chines must be designed for welding 
from the ground up if the greatest 
economies of this method of fabrication 
are to be realized. As pointed out in 
this book, the two chief objectives of 
welding are the elimination of riveted 
joints and the replacement of cast-iron 
parts by steel. In the first of these 
fields welding is already widely used 
by tank manufacturers and is getting 
a start in the structural steel field. 


Steel is not only much stronger than 
east iron (particularly in tension and 
bending) but also much stiffer and 
cheaper. Hence the use of fabricated 
steel frames, bases and other machine 
parts produces a double saving, since 
less metal is needed and that used 
costs less per pound. The application 
of these principles by some of the more 
progressive manufacturers is shown by 
many examples with photographs and 
comparative cost figures. Examples 
given of welded jobs in the power field 
include motors, machine bases, fans, 
receivers, piping, tanks, guards, heat- 
ing boilers, air heaters, hoppers and 
bunkers, conveyor buckets, coal buckets, 
stacks, etc. The wealth of practical 
information in this book will make it 
indispensable to the engineer interested 
in the use of welding to reduce con- 
struction costs, 


Patents. By Roger Sherman Hoar. 
Published by The Ronald Press Co., 
New York. Cloth; 6x84 in.; 232 
pages. Price, $4.50. 

This book is intended to be, not so 
much a treatise on patent law as on 
patent tactics. It translates into plain 
English so much of the patent law as 
the business executive or the inventor 
needs to know to enable him to co- 
operate intelligently with his attorney. 
Most of the popular conceptions of 
patents are shown to be erroneous. The 
subject is discussed with a delightful 
clarity of style and with the use of 
simple illustrative situations that help 
the reader to grasp the author’s 
meaning. The need for such a book is 
widespread. To take the simplest ex- 
ample, many inventors are under the 
impression that a patent is a license to 
manufacture. It will come as a shock 
to them that this is by no means the 
case. Even if the patent proves to be 
entirely sound and valid it is nothing 
more than a license to stop anybody 
else from manufacturing the article 
patented. This is generally the case 
with a patent which is merely an im- 
provement on something else. The man 
who patents the improvement generally 
cannot manufacture it himself without 
infringing the patent on the original 
article. He can keep the original 
patentee from manufacturing the im- 
proved article and thus put himself in 
a position to negotiate for royalties or 
sale of his patent. 

The book should be read by business 
executives who are responsible for the 
protection of their firm’s products and 
by inventors who contemplate securing 
patents. Any intelligent person can 
understand it, and those who have not 
studied the matter before need it. 


Water Resources Paper No. 49. The 
Dominion Water-Power and Reclama- 
tion Service of the Interior of Canada 
has published a new volume of that 
portion of the series of water resources 
papers which deals with the surface- 
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water supply of Canada. This report 
is number 49 of the series and gives 
details of stream measurements made 
in the province of Ontario during the 
climatic year from Oct. 1, 1923, to Sept. 
30, 1925. The Reclamation Service of 
the Department of the Interior is en- 
gaged in making a systematic survey of 
the water resources of the whole of the 
Dominion. For convenience in the ad- 
ministration of a survey covering so 
great an area, the country is divided 
into four major districts, whose bound- 
aries are arranged to correspond as 
far as possible with the watersheds 
dividing the great river systems of the 
northern part of the continent. The re- 
port under review is one of the second 
series, a companion report for Quebec 
being No. 48. It contains a short ex- 
planation of the purpose and scope of 
the work and 110 pages of tables and 
descriptions of gaging stations, with 
an index map of Ontario showing their 
location. This report will be supplied 
free of charge on application to the 
Director, Water Power and Reclama- 
tion Service, Ottawa, Canada. 


The Newcomen Society for the Study 
of the History of Engineering and 
Technology. Transaction, Volume IV, 
1923-1924. London: The Courier 
Press, Leamington Spa. Cloth, 150 
pages, 21 plates, index of cross ref- 
erence, 

This distinguishedly prepared volume 
of transactions of the Newcomen Soci- 
ety presents in full and handsome form 
the activities of that body for the year 
1923-24 introduced by the presidential 
address by Loughnan St.L Pendred, 
M.I.Mech.E., delivered at Prince Henry’s 
Room, Fleet Street, E.C., Oct. 26, 1923, 
on “The Value of Technical History.” 
A scholarly dissertation on the “Dyna- 
mics of Leonardo da Vinci,” by Ivor B. 
Hart, O.B.E., Ph.D., B.Se., A.F.R., AeS., 
us delivered at Caxton Hall, Westmin- 
ster, Dec. 6, 1923, illustrated with many 
figures from da Vinci’s notes and with 
an introductory note on the manu- 
scripts, is of unusual interest to the 
historian. Attention is called to a chain 
pump dredger of the sixteenth centry 
by G. E. Zimmer, A.M.Inst.C.E. Other 
discourses on early European devices 
include “A Chain of Pots of the 6th to 
7th Century A.D.,” by the same author; 
“A 16th Century Tread Wheel for Rais- 
ing Water,” by H. A. Sandford, M.A., 
F.G.S.; notes on Evelyn’s “Circle of 
Mechanical Trades,” 1661, by A. Forbes 
Sievekig, F.S.A., F.R.Hist.S.; “The 
Rastricks: Civil Engineers,” by H. W. 
Dickinson and A. Lee; “The Four Loco- 
motives Imported into America in 1829 
by the Delaware and Hudson Co.,” by L. 
F. Loree, M.Se.; “Works ‘Organization 
in the Seventeenth Century with Some 
Account of Ambrose and John Crow- 
ley,” by W. A. Young; “A Sketch of the 
Industrial History of the Coalbrookdale 
District,” by Rhys Jenkins, M.I.Mech.E., 
who also contributes “Savery, New- 
comen and the Early History of the 
Steam Engine, Part II.” Notes and 
communications include a report of the 
summer meeting of 1924, “A Link with 
Newcomen” and “In Memory Trevi- 
thick.” An analytical bibliography of 
the history of engineering, the annual 
report, and statement of accounts and 
a list of members completes the volume. 
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Prominent Engineers and Industrialists 


Gather To Honor James H. MeGraw 


Birthday of Technical Publisher Celebrated at Testimonial Dinner Marks 
Forty-one Years of Service—1,000 Attend 


ARKING the forty-one years of 


service to the engineering and in- 
dustrial progress of the country, and 
incidentally the sixty-sixth birthday of 
the guest of honor, over one thousand 
of the leaders in business, industry and 
science gathered at the Hotel Astor, 
New York, on Dec. 17, as a testimonial 
to James H. McGraw, president of the 
McGraw-Hill Publishing Company, Inc., 
the largest publisher of technical and 
business magazines and books in the 
world. 

The speakers represented some of the 
fields covered by McGraw-Hill publica- 
tions, in which Mr. McGraw has long 
been an important factor. General Tripp 
spoke as the representative of the elec- 
trical manufacturing industry; Dean 
Dexter S. Kimball of the Cornell Uni- 
versity School of Engineering, spoke 
on behalf of engineering; Charles L. 
Edgar, president of the Edison Electric 
Illuminating Co., of Boston, for the 
power industry; and Willits B. Sawyer, 
president of the American Electric 
Railway Association, for the electric 
railway industry. John W. Lieb, vice- 
president and general manager of the 
New York Edison Co., acted as toast- 
master. 


SERVICE TO ENGINEERING 


Dean Dexter S. Kimball, of Cornell 
University, spoke on behalf of the en- 
gineering profession. He _ sketched 
briefly the development of engineering 
_and science in this country. 

Spoken words may disappear and 
these words do disappear, but the writ- 
ten word remains a heritage for all 
succeeding generations, was the key- 
note of Dexter S. Kimball’s address on 
Mr. McGraw’s influence in the develop- 
ment and progress of the world of en- 
gineering. 

“A few years ago, a comparatively 
few years ago, almost in the memory 
of men sitting before me, we began to 
gather recorded experience in this field 
from which has come agriculture, me- 
chanical arts, and this thing we call 
engineering. In an amazingly short 
time, we rolled up a fund of knowledge, 
the like of which the world has never 
seen. Tio those of us who live on a college 
campus and have seen this thing grow 
for twenty-five or thirty years, it is 
surprising and interesting. No think- 
ing man, and especially a man inter- 
ested in engineering work, will doubt 
that this thing of which we speak, this 
recording of experience, this discovery 
of facts, lies at the very bottom of our 
modern prosperity, at the very root of 


this great nation, and has been instru- 
mental in raising it to a position unique, 
not only among the nations of today, 
but among all the nations that have 
ever existed.” 


VALUE OF RECORDED WorpD 


“That is the growth that I would like 
to call your attention to in technical 

















James H. McGraw 


literature today. That is the kind of a 
background against which I wish to 
place our honored guest, the one great 
thing that has come to us then, the art 
of recording experience and using it so 
that those who come after us. will 
be assured that they can continue this 
great civilization. First, we have solved 
this problem of production, and second 
we have builded a platform from which 
we can surely carry this on.” 

“IT might say many things of Mr. 
McGraw’s qualities, but I think enough 
has been said and others will say more. 
However, I would again emphasize 
what has been said, that possibly no 
enterprise has ever been so influential, 
no enterprise for recording scientific 
and engineering experience, no enter- 
prise so great has ever been built, and 
I do not know of any that has been so 
well directed from the idealists’ stand- 
point, and I speak from a long experi- 
ence with both branches of McGraw- 
Hill.” 

Willits B. Sawyer, president of the 
American Electric Railway Association, 


reviewed the growth of urban trans- 
portation and paid tribute to service 
rendered to this growth by Mr. McGraw 
and his publications. The co-operation 
of Mr. McGraw’s organization and his 
magazines, and Mr. McGraw personally, 
had been of inestimable value to the 
electric railway industry in the years 
during which it has faced its most 
serious problems, said Mr. Sawyer. 

Charles L. Edgar, president of the 
Edison Electric Dluminating Co., of 
Boston, dwelt on the value of co-oper- 
ative effort and brought out the effort 
that Mr. MeGraw has put forth in fur- 
thering co-operation in the electric in- 
dustry. He differentiated between Mr. 
McGraw’s desire to help, and just the 
ordinary willingness. On the sub- 
ject of journalism, Mr. Edgar said that 
the McGraw-Hill publications repre- 
sented what was the best in journalistic 
effort. He said that Mr. MeGraw had 
the happy faculty of making the chiefs 
of industry work for his papers. 

The electric manufacturing industry 
was represented by Gen. Guy E. Tripp, 
chairman of the board of the Westing- 
house Electric and Manufacturing Co. 
General Tripp spoke of the high quali- 
ties of Mr. McGraw and paid great 
tribute to him as a friend, a business 
man and a part of the country’s indus- 
trial life. 


SUGGESTS NEW PUBLICATION 


General Tripp expressed the wish 
that the public might have a sounder 
conception of public utilities and sug- 
gested that Mr. McGraw add another 
publication to his already long list and 
devote it entirely to the sociology of 
business. 

“T think you might be able to dis- 
cover a philosophy in it which the rest 
of us have been too busy to find for 
ourselves,” said General Tripp. “But, 
whether you do it or not, we still ap- 
preciate the great service which you 
have already rendered industry and 
thank you sincerely for it.” 


OUTLINES GUIDING PRINCIPLES 


The last speaker was Edward J. 
Mehren, vice-president of the McGraw- 
Hill company, representing the publish- 
ing industry. He outlined the business 
principles of Mr. McGraw which are 
found exemplified in his many publi- 
cations. He said that an ardent spirit 
of service, of faith, vision, courage and 
perseverance were the qualities which 
Mr. McGraw has brought to bear on his 
work and the work of his organization. 
Mr. Mehren’ concluded’ with this 
tribute to his chief: 

“That he might build an institution 
that could valiantly serve engineering 
and industry, that could help lead them 
to higher ideals and greater effective- 
ness, that could help solve their baffling 
problems, that could make them better 
agencies for engineers, owners, man- 
agers, employees and the general pub- 
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lic whom, in the last analysis, we all 
serve—such has been his ambition, such 
has been his very life.” 


Mr. McGRAw’s RESPONSE 


Responding to the call of the toast- 
master, Mr. McGraw thanked his 
audience for the tribute paid him, but 
insisted that the leaders of industry 
who so honored him were themselves 
worthy of commendation, for without 
their co-operation his efforts would not 
have borne fruit. 

“It is beyond me to express my ap- 
preciation of this tribute of affection 
and good will,” said Mr. McGraw. 

“That there has been a certain ac- 
complishment your tribute forces me to 
admit. I wish that the accomplishment 
might have been larger and that the 
service rendered to you, your profes- 
sions, and your industries might have 
been even more intimate and effectual. 
3ut whatever the accomplishment, it 
would not have been possible without 
the ardent co-operation of two impor- 
tant groups: 

“The first of these consists of my 
own loyal and competent associates in 
the McGraw-Hil! Publishing Co., the 
McGraw-Hill Book Co., and their sub- 
sidiary organizations. 

“The second group which has been 
essential to whatever accomplishment 
there has been, is composed in their 
entirety of the professions and indus- 
tries which you represent. It has al- 
ways been my thought that our pub- 
lishing enterprises, both magazines 
and books, have been an intimate part 
of the professions and industries. 


GRATITUDE TO ENGINEERS 


“A great satisfaction that I take out 
of this evening’s meeting is, that it 
gives me an unusual opportunity to 
express in this public way my grati- 
tude to the engineers and industrialists 
of America for the parts they have 
played in making possible McGraw-Hill 
magazines and McGraw-Hill books. 
Without you, our work could not have 
been done. Without you, our institu- 
tions could not have existed. I thank 
you heartily for your help, and believ- 
ing as I do that our institution can be 
of still larger service, I pray your co- 
operation for the future. 

“We have never wanted to stand 
alone in any effort if other agencies 
could help, nor did it matter whether 
we or someone else originated the idea. 
Our part would be played as vigorously 
in the one case as in the other. We 
have, therefore, co-operated with all 
agencies which have worked in a for- 
ward-looking attitude for the advance- 
ment of the engineering profession and 
industry; we have co-operated with the 
engineering societies, national and 
local, with trade and industrial associa- 
tions of every kind; with government 
agencies; with research bureaus.” 

On his association with men in indus- 
try, Mr. McGraw said that the en- 
gineers and industrialists with whom 
he had worked had remade the physical 
conditions of the civilized world in 
these 40 years. “To work with you, and 
the thousands of your fellows whom 
you represent tonight, has been a 
source of constant inspiration,” he said. 
“To serve you, to help you in your de- 
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velopments in engineering and industry 
has been an inestimable privilege.” 

“For the privilege of having served 
in this ministry,” Mr. McGraw con- 
cluded, “I have you to thank, for your 
co-operation has made it possible. With 
all my heart I thank you for the privi- 
lege. With all my heart I thank you 
for your tribute this evening.” 


THOSE ON DINNER COMMITTEE 


During the course of the dinner 
many telegrams were received from 
some of the guests who were unable to 
be present. 

The committee that sponsored the 
dinner included Thomas A. Edison, as 
honorary chairman; Secretary of Com- 
merce Herbert Hoover; Gen. Guy E. 
Tripp, chairman of the board of the 
Westinghouse Electric and Manufac- 
turing Co.; Gerard Swope, president of 
the General Electric Co., and Owen D. 
Young, chairman of the board of the 
General Electric Co. Others on the 
committee were J. J. Carty, vice-pres- 
ident, the American Telephone and 
Telegraph Co.; Simon Guggenheim; 
John Hays Hammond; William Barclay 
Parsons; George Otis Smith, director 
of the U. S. Geological Survey; Sidney 
Z. Mitchell; Fred R. Low, editor of 
Power; Samuel Insull; Adolph S. Ochs; 
William T. Dewart; Karl A. Bickel; 
Dr. Livingston Farrand, president of 
Cornell University, and Nicholas F. 
Brady. Arthur Williams, vice-president 
of the New York Edison Co., was 
chairman, 


Oil Power Conference of 1927 
To Award Diesel Prize 


Announcement has been made by the 
Oil Power National Conference of 1927, 
conducting the coming year’s Oil and 
Gas Power Week, that over fifty meet- 
ings have been definitely scheduled for 
sessions to be held April 18 to 20. 

A prize of $100, to be known as the 
Rudolph Diesel Award, has been insti- 
tuted and will be given for the best 
paper on oil engines presented at any 
of the several hundred meetings held 
during that week. 

“Because of the many points of con- 
tact between oil engine and technical 
men,” it was emphasized by Edgar |. 
Kates, chairman of the national coni- 
mittee meeting, “it is fitting that the 
national technical societies of the coun- 
try should have joined in an educational 
movement to bring to general attention 
all available information concerning the 
oil engine and to indicate the directions 
for further progress.” 

This co-operative effort will in 1927 
be carried on under the sponsorship of 
the American Society of Mechanical 
Engineers, American Chemical Society, 
Local Sections, National Association of 
Stationary Engineers, National Asso- 
ciation of Practical Refrigerating Engi- 
neers and the American Society of 
Naval Engineers. 

The object of the conference is to 
focus, during the week, nation-wide at- 
tention on recent progress and on fu- 
ture possibilities in the production of 
power by the use of oil in internal- 
combustion engines. This will be ac- 
complished by holding numerous meet- 
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ings throughout the country. These 
meetings will be conducted by the local 
sections of the participating national 
societies. 

During the last two annual confer- 
ences, over 200 meetings were held in 
33 states, the attendance being about 
21,000, and present indications are that 
twice this number will be held in 1927. 


Northern States Power Plans 
Chippewa River Project 


Early construction of an important 
water power development at Chippewa 
Falls on the Chippewa River by the 
Northern States Power Co. has been 
announced by H. M. Byllesby & Co. pro- 
viding action of the Chippewa Falls 
city council, which has voted to annul 
proceedings to purchase the electric 
distribution system in Chippewa Falls 
from Northern States Power Co., is not 
disturbed. 

The Chippewa Falls plant, which will 
be built under the supervision of 
Byllesby Engineering & Management 
Corp., will have a capacity of 24,00) 
hp. in 6 units of 4,000 hp. each. This 
project, it is estimated, will cost aboti 
$2,600,000. 

The dam and power house will be 
located about two miles below the 
present hydro-electric development at 
Wissota, which has a capacity of 45,000 
hp. It will utilize existing storage fa- 
cilities created by the Wissota develop- 
ment, operating synchronously with 
Wissota, and will be tied in with the 
extensive transmission system _ oo! 
Northern States Power Co. in Wisconsin 
and Minnesota. 

The Chippewa Falls development will 
operate under a head of 30 feet. It is 
planned to begin construction work next 
year, 


Japan Proposes Unifieation 
of Electricity Supply 


The Japanese government has de- 
cided to finance a commission to in- 
vestigate all matters connected with 
the desirability and methods of unify- 
ing the electrical power of the country. 
Hydro-electric power has been de- 
veloped so greatly that in point of capi- 
tal invested it is now one of the largesi 
industries in Japan. 

When the projects now under con- 
struction are completed, the difficulty 
of distributing the available power 
under a competitive system will become 
a serious one. Plans by which the en- 
tire system of electric production and 
supply may be unified under some form 
of government control are under con- 
sideration, and the commission will 
study all phases of the problem and 
present a report, according to news 
from Tokio. 


To Erect Four Power Plants 
* In leeland 


A Norwegian electric power company 
is planning the erection of six power 
stations in Iceland, according to a re- 
port from the Consulate General at 
Oslo, Norway. The total capacity will 
amount to 900,000 horsepower, 
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New Jersey Power Company 
To Push Construction 


Completion of the recapitalization 
program of the New Jersey Power & 
Light Co. recently approved by the pub- 
lic service commission of New Jersey, 
was announced Dec. 19 with the sale to 
Halsey, Stuart & Co. of $6,000,000 first 
mortgage 5 per cent. bonds, due Aug. 
1, 1956. Public offering of the bonds 
will probably be made shortly. 

In addition to the recapitalization, a 
part of the funds will be used in the 
construction program of the company. 
A new 110,009-volt substation, which 
is an important link in the superpower 


system of that part of the country was . 


recently completed at West Wharton, 
N. J., and construction will soon be 
started upon the first 30,000-kw. unit 
of a new generating station at Holland, 
N. J., on the Delaware River. This sta- 
tion will have an ultimate capacity of 
200,000 kw. 

In addition, the company is steadily 
extending its facilities to care for the 
increase in its customers and output 
which has been rapid in recent years, 
the kilowatt-hour sales have increased 
366 per cent and the electric customers 
702 per cent in the period from 1917 
to 1925. 

Its continuance of this growth during 
the present year is indicated by the fact 
that it had 26,117 electric customers on 
Oct. 31, 1926, compared with 21,156 
customers on Dec. 31, 1925. 


Clyde River Power Company 
Sold for $500,000 


The Clyde River Power Co. of Rich- 
ford, Va., which has been in the hands 
of a receiver for two years, has been 
sold to John J. Flynn of Burlington, 
president of the Burlington Traction 
Co. The price was $500,000. 

The property includes a water power 
at Richford and a fifty-mile power line 
from that point to Island Pond. It is 
estimated that $1,000,000 has been in- 
vested in the company, mostly by resi- 
dents of Maine and Vermont. 


Merger with Georgia Power 
‘ od “ : 
Company Gets Approval 
Preferred and common stockholders 
of the Georgia Railway & Electric Co. 
have approved merging with the 
Georgia Power Co., a subsidiary of the 
Southeastern Power & Light Company. 


Other properties involved in the 
merger are the East Georgia Power 
Co., Athens Railway & Electric Co. 


and Rome Railway & Light Company. 


Potomac Edison Cuts Power 
Rates in Four States 


The Potomac Edison Co., with head- 
quarters at Hagerstown, Md. has filed 
a new schedule of rates, marking a re- 
duction up to 40 per cent in the various 
blocks of domestic electricity. 

A saving of about $75,000 annually 
to consumers in Pennsylvania, Mary- 
land, West Virginia and Virginia will 
result. Cities affected are Cumberland 
and Frederick, Md.; Waynesboro, Pa.; 
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Martinsburg, W. Va.; Winchester, Va., 
and the towns in proximity to them. 

The reduction is the first move by a 
subsidiary of the American Water 
Works Co. to induce the public to in- 
crease the use of electricity, and is 
expectd to accelerate the vast trade in 
electrical appliances. 


A contract has been let by the Po- 
tomac Edison Co. for a large addition 
to its $2,000,000 power plant at Wil- 


liamsport, Pa., and completion of this 
addition next year, it is announced, will 
triple the capacity of that plant. 


Six New York Power Concerns 
Form Consolidation 

The consolidation of six power com- 

panies into the Central Hudson Gas & 

Electric Corp. was approved Dec. 16 

according to an order issued by the New 





Power Station Dons 
Seemly Garb as 
Bungalow 


The new Rockford-Manito sub- 
station of the Washington Water | 
Power Co., at Twenty-fifth and 
Arthur Sts... Spokane, Wash., 
built after a bungalow plan fol- 
lowed by some California power 
companies, was placed in commis- 
sion Dec. 15. 

The building architecturally fits 
into a residental district and the 
power lines are so arranged as not 
to be too noticeable. The station 
is equipped with one 1,000-kw. 
transformer with a capacity for a 
second one later when the needs 
of the district call for it. 

The purpose of the substation 
is to improve the residential serv- 
ice of the district and afford 
ample power for future growth. 
Other sections of the city will 
probably be served in the same 
way as the light and power load 
increases. 











York Public Service Commission. The 
new corporation will officially come into 
being about January 1. 

The companies concerned in the con- 
solidation were the United Hudson Gas 
& Electric Co., the Kingston Gas & 
Electric Co., the Upper Hudson Electric 
& Railroad Co., the Ulster Light, Heat & 
Power Co., the Dutchess Light, Heat 
& Power Co. of Rhinebeck and the Cen- 
tral Hudson Gas & Electric Co. 

Officials of the new corporation say 
there will be no change in the manage- 
ment of the respective companies. 
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steamfitter. As a result of application 
and initiative he invented the Squires 
boiler feed water controller, three types 
of pump governors, reducing valve and 
the three Genuine Squires steam traps. 
He incorporated the concern manufac 
turing his products in 1904 under the 
head of The C. E. Squires Co., of which 
he was president and treasurer. 











Personal Mention | 











Lisle A. Pierson, formerly with the 
Connecticut Light & Power Co., Devon, 
Conn., plant, has accepted the position 
as chief engineer of the power plant of 
Frederick Stearns & Co., Detroit, Mich. 


G. K. Saurcein, formerly assistant 
engineer with the Electric Bond & 


Share Co., has recently become power 
engineer with the Semet Solvay Co., 
with his headquarters in the New York 
office of the firm. 


Dr. W. A. Taylor, president and chem- 
ical director of the LaMotte Chemical 
Products Co., addressed the Maryland 
Section of the American Chemical So- 
ciety on December 17. The subject of 
his talk was “Hydrogen Ions _ in 
Industry.” 


Edwin H. Brown has been appointed 
assistant manager of the steam turbine 
department of the Allis-Chalmers Man- 
ufacturing Co. For some years Mr. 
Brown has held the position of engineer 
in the same department, of which A. C. 
Flory remains the manager. 


R. L. Stanton, a graduate of the Uni- 
versity of Pennsylvania, 1914, who has 
had experience on_ substation and 
power-plant design, railway computa- 
tions and power studies, has been en- 
gaged as an application engineer in 
the blower section of the American 
Brown Boveri Electrie Corp. 


Frank T. Horan, who recently en- 
tered the drafting department of the 
American Brown Boveri Electric Corp., 
after 11 years’ experience with the Gen- 
eral Electric Co. at Schenectady, N. Y., 
where he specialized on A.C. motors 
and generators, electric furnaces and 
switchboard equipment, is now detailed 
on oil circuit breakers in the design sec- 
tion of the electro-mechanical division. 


Frederick M. Feiker, who for 15 years 
was editor and publisher of industrial 
journals, has been appointed managing 
director of the Associated Business 
Papers, Inc., with headquarters at 52 
Vanderbilt Avenue, N. Y. In 1915 Mr. 
Feiker served with the McGraw Pub- 
lishing Co. as editor of the Electrical 
World and guided the early development 
of Electrical Merchandising, becoming: 
vice-president and editorial director of 
the McGraw-Hili Publishing Co. 





Obituary a | 








Charles E. Squires, 
treasurer of the C. E. Squires Co., 
manufacturers of steam specialties, 
Cleveland, Ohio, died Dec. 9 at the age 
of 62. Mr. Squires was born Sept. 5, 


president and 


1864, in Bayport, Michigan. He re- 
moved to Cleveland when he was 


eighteen years old and worked as a 





| Eusiness Notes 








The Chain Belt Co. has appointed 
W. H. Brandt, advertising manager, to 
the position of assistant secretary, suc- 
ceeding George M. Dyke, who has gone 
to Cleveland to assume the duties of 
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secretary of the Stearns Conveyor Co., 
which is now owned by Chain Belt Com- 
pany. A. R. Abelt is now advertising 
manager. 


The Chicago Pneumatic Tool Co. an- 
nounces that it is marketing a line of 
new vertical four-stroke-cycle 
engine-driven air compressors of stand- 
commercial 


gas- 


ard air pressure for pur- 
poses, and high-pressure two-stage 
compression for the flowing of oil 
wells. They are designated as types 


V-CTG and V-CTGZ. 


The Johns-Pratt Co., manufacturer of 
sheet packing and more recently the 
pioneer developer of such electrical 
protective devices meter service 
switches, fuses, service boxes and high- 
voltage underground equipment, has 
been taken over by Colt’s Patent Fire 
Arms Manufacturing Co. The control 
of the Johns-Pratt Co. has, for a few 
years past, rested in the Colt’s Patent 
Fire Arms Manufacturing Co., and its 
activities carried as a division of 
the controlling organization. Recently 
the Colt board of directors took over 
the Johns-Pratt Co. completely. 


as 


The Electric Controller & Manufac- 
turing Co., of Cleveland, Ohio, an- 
nounces a new rotating cam limit 
switch to be used with magnetic con- 
trollers for the automatic control of 
machines having such fixed sequence 
of operation as slowing down, stopping 
and reversing. This cam type limit 
switch is totally inclosed, is equipped 
with tapered roller bearings and is de- 
signed to carry up to six sets of con- 
tacts. The cams which operate the 
opening and closing of the contacts, are 
each adjusted independently of the 
others and ean be fixed at an infinite 
number of positions, thus giving ex- 
treme flexibility to the machine with 
which they are used. 


The Gatineau Power Corp. has ap- 
pointed Rupert F. Howard, until quite 
recently identified with the Power Corp- 
oration of Canada, as manager of power 
sales. Mr. Howard served his appren- 
ticeship in the East Pittsburgh shops of 
the Westinghouse Electric & Manufac- 
turing Co., later entering the engineer- 
ing office and then the construction de- 
partment. When the Canadian West- 
inghouse Co. was organized he was 
transferred to Montreal as district en- 
gineer. He later became manager of 
the Winnipeg office of the Canadian 
Westinghouse Co. and resigned to take 
up the duties of the chief electrical 
engineer of the British American 
Nickel Corporation at Ottawa, later 
returning to Montreal to engage in pri- 
vate practice. 
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Babbitt Metal—The Hoyt Metal Co., 
St. Louis, Mo. This small booklet will 
be very valuable to users of babbitt 
metal. The designing of babbitt bear- 
ings, casting of the babbitt, casting and 
fitting the bearing are among the topics 
considered, 
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Multiport Valves—The Cochrane 
Corp,. Philadelphia, Pa., in publication 
No. 1381 takes up Cochrane multiport 
valves for steam, back pressure, atmos- 
pheric relief, flow and check valve serv- 
ice; for water check valve service, and 
for air and gases, relief and check valve 
service. 





Coming Conventions 


American Association tor the Ad- 
vancement of Science. Annual meet- 
ing at Philadelphia, Dec. 27-Jan. 1 : 
Burton Livingston Secretary, 
Smithsonian Institution Bldg., 
Washington, DPD. C. 


American Engineering Couneil. An- 
nual meeting at Washington, D. C., 
Jan. 18-15 lL. OW Wallace, 24 
Jackson Place, Washington, D. C. 


American 
gineers. 


Institute of Electrical En- 
Winter convention at New 


York City, Feb. 7-10; I. LL. Huteh- 
nson, secretary, West 39th St., 
New York City 

American Society of WUeating and 
Ventilating Engineers, Annual 
meeting at St Louis, Mo., Jan. 
25-28; A. V. Hutchinson, secretary, 
29 West 39th St., New York City. 

Chicago Power Show, at Chicago, 
Feb. 15-19 G. kk. Pfisterer, man- 
aging director, 53 West Jackson 
Bivd., Chicago, 


Engineering Institute of Canada. 
Richard John Durley, secretary, 
176 Mansfield St., Montreal, Que. 
The forty-first annual general and 
general professional meeting will 
be held at Montreal on Thursday, 
Jan. 27, and will be adjourned to 
reconvene at Quebee City at the 
Chateau Frontenac Hotel Feb. 15, 
continuing on the two succeeding 
days. : 

Midwest 


Power Conference, at Chi- 


eugo, Feb, 15-18. Sessions will be 
held in the Coliseum coneurrently 
with the Chicago Power Show; G. 


IX. Pfisterer, secretary 


National Association of Stationary 
Engineers New England Stites 
convention at Portlind, Me., June 


17-18. Thomas H. Clark, president, 
Worcester, Mass. ; Robert Johnson, 
secretary, 65 Charlotte St., Wor- 
cester, Mass, 


National Electric Light Association. 
A. Jackson Marshall, secretary, 29 
West 39th St. New York City. 
Annual convention at Atlantie City, 
week beginning June 6 

National Marine Engineers’ Bene- 
ficial Association. Fifty-second an- 
nual convention at the Hotel 
Franklin Square, Washington, D. 
Cc., Feb 14. Albert L. Jones, 


secretary-treasurer 











Expansion Joints—Henry Pratt Co., 
Chicago, Ill. Bulletin J-4 is devoted to 
Philips expansion joints, which give 
flexible connection between the exhaust 
flange of a steam turbine and its con- 
denser, or in other low-pressure pipe 
connections where flexibility, tightness 
and simplicity are essential. 


Automatic Gas Analysis Indicators 
and Recorders.—The C. J. Tagliabue 
Manufacturing Co., 18-88 33rd _ St.. 
Brooklyn, N. Y. Bulletin 932 describ- 
ing the new TAG Mono Duplex auto- 
matie indicator-recorder for analyzing 
CO. and CO. This instrument is the 
fruit of experience with the model 
which it supersedes, and embodies in 
practical combination some new features 
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and conveniences which had been de- 
manded by power plant engineers. Some 
of its features, conveniences and im- 
provements are unique. The Mono 
operating principle is retained. 


Filters—Cochrane bulletin No. 673, 
published by the Cochrane Corp., Phila- 
delphia, Pa., treats of the clarification 
of water by filtration, and discusses the 
Cochrane strainerless conical filter. The 
design and application of the Cochrane 
single control valve, the Cochrane flow 


rate controller, Cochrane filter with 
self-freeing strainer heads, the Coch- 


rane Junior filter, and multiple filters 
are described and illustrated by many 
figures and sectional views. 
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COAL 

The following table shows the trend 
of the spot steam market in various 
coals, f.o.b. mines; mine run except 
Pittsburgh gas slack: 
Bituminous Market Dec. 13 
Net Tons Quoting 1926 
Pool | New York $3.75@ $4.00 
Smokeless. Boston. 3.10 
Clearfield... Boston 2.40@ 2.90 
Somerset. . Boston. 2.50@ 3.10 
Kanawha..... Columbus..... 2.00@ 2.25 
Hocking....... Columbus..... 1.90@ 2.25 
Pittsburgh...., Pittsburgh. 2.00@ 2.25 
Pittsburgh gas 
slack... : Pittsburgh 1.90@ 2.00 
Franklin, Il......  Chieago 2.75@ 3.00 
Central, Ill. ... Chicago 2.00 2.25 
Ind, 4th Vein. Chieago 2.50 2.75 
West Ky : Louisville 1.25@ 2.00 
S. B. hy... Louisville. . . 1.75 2.50 
Big Seam. Birmingham.. 2.00@ 2.25 
Anthracite 
Gross Tons 
Buckwheat No.1. New York.... 2.25@ 3.50 
Buckwheat No. 1. Philadelphia. 2.40@ 3.00 
Birdseye........ New York... 1.40@ 2.00 


FUEL OIL 
Ntw York—Dec. 22, light oil, tank- 
¢ar lots; 28@34 deg. Baumé, 5c. per 


gal.; 36@40 deg., 6i¢e. per gal. f.o.b. 
Bayonne, N. J. 

St. Louis—Dec. 15, tank-car lots. 
f.o.b. St. Louis; 24@26 deg., $2.05 per 
bbi.; 26@28 deg., $2.10 per bbl.; 28@ 
30 deg., $2.15 per bbl; 30@32 deg., 
$2.20 per bbl.; 32@36 deg., gas oil, 
6.15¢. per gal.; 38@40 deg., 7.23c. per 


ral. 


Pittsburgh—Dee. 13, f.0.b. local re- 
finery; 30@34 deg., fuel oil, 63c. per 
gal.; 36@40 deg., fuel oil, 6%c. per gal. 


5") 


Philadelphia—Dec. 17, 27@30 deg., 


$2.52@$2.58 per bbl.; 138@19 deg., 
$1.725@$1.785 per bbl. 
Cincinnati—Dec. 14, tank-car lots 


f.o.b. local refinery, 24@26 deg. Baumé, 
6c. per gal.; 26@30 deg., 6c. per gal.; 
380@32 deg., 7c. per gal. 

Chicago—Dec. 1, tank-car lots f.o.b. 
Oklahoma, freight to Chicago. 92¢. per 
bbl.; 24@26 deg., $1.35 per bbl.; 26@ 
30 deg., $1.45; 30@32 dee., $1.65. 


Boston—Dec. 20, tank-car lots f.o.b. 
12@14 deg. Baumé, 4.65c. per gal.: 
28@32 deg., 5.9¢. per gal. 


Dallas—Dee. 11, f.0.b. local refinery, 
26@30 deg., $1.75 per bbl, 
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Tensien Motor Base — The Tension 
Mector Base Co., 15 East 26th St., New 
York City, has devoted a short bulletin 
te the flexible tension motor base for 
either vertical, horizontal or inclined 
drives to insure a smooth vibrationless 
and noiseless operation. 


Deaerating Heaters—The 
Corp., Philadelphia, 
tin 672 deals with 
oxygen corrosion piping, 
economizers and the like. The 
and prevention of red water, 


Cochrane 
Pa., in this Bulle- 
the prevention of 
of boilers, 
causes 


corrosion 
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with zeolite-treated water are consid- 
ered in reference to the use of deaerat- 
ing heaters in protecting the modern- 
ized plant. 


Ingersoll- 
New York 
No. 9027 on 


Surface Condensers—The 
Rand Co., 11 Broadway, 
City, has issued bulletin 
the surface condensers manufactured 
by the company. Sectionized drawings 
of external air cooler, single pass con- 
denser, water-box surface condenser 
are given. Shell shape and tube stag- 


ing, longitudinal distribution, air cool- 
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ing steam jets, scaled tubes, water 
quantity, and the keeping of condensers 
clean are among the topics treated. 
High Alumina Fire Brick—The A. P. 
Green Fire Brick Co., Mexico, Mo., has 
issued an illustrated beoklet on Dias- 
pore firebrick manufactured from high- 
alumina material. Kruzite, the super- 
refractory brick, uniform in size, 
free from shrinkage, laminations and 
cracks. The Mizzou brand of high- 
alumina Diaspore has been designed to 
withstand 


is 


severe operating conditions. 
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Calif... Exeter City plan in election 
Vote Sh50,000 bond for wate work im) 


ments including pump, tank on tuwer, ete. 


Calif., Long Beach—Southern California 
Edison Co., 306 West 3rd St., Los Angeles 
plans the construction of ais im powe 
plant on Terminal Island hers f the pet 
tion to the Bd. of Harbor Comps or @ 3b 
vear franchi to construct a di urge 
flume across city land is passed. 

Calif., Los Angeles Harpstrite Corp., 419 
North Broadway, awarded out t the 
construction of i 6 story ipartment on 
(irove St. Estimated cost 500,000. i? 3 
Bryant, 700 South La B&B Ave is 


architect. 


Calif., Madera County—TL Cooper, 


Clk., plans to purchase a portal air com- 
pressol With con pl te juipment, 

Calif., Pasadena—Chateau Du Jardin, is 
having preliminary plans prepared for the 
construction of a 6 story apartment on 
Grove St. Estimated cost $500,000, a 


A Pryant, 700 South La Bre: Ave., i 
architect. 

Calif., San Franciseo — Bd. of Tarbo 
Comrs., Ferry Bldg., is receiving bids foi 
the construction of a ferry terminal in- 
cluding leet ric operating machine. on 
Hyde St. Esti d cost $100,000. F. G 
White, Ferry Bldg s engines 





Colo., Denver—Bureau of Reclamation, 





will receive bids until Jan. 35, for two on 
three pumping units to delive 10 sec. ft. 
each against a total head of 500 ft. mote 
for direct « nection to abr pumping 
units and hydraulically operated or wate) 
motor operated discharge gate valves for 
Shell Rock pumping plant, Okan n Proj 
ect, Washington. 

Conn., Devon—Connecticut Light & Poy 
Co. 2 \ Day, Pres., 107 ‘We Main 
St., Waterbury, pl the « ction of 
an auxiliary power plant het Icstimated 
cost $300,000 Electric ¢ iting equip 
ment to cost $100,000 to $200,000 will be 
required. 

Conn., Stamford—City will oon vard 
contract for the construction of a sewage 
pumping station Fuller & MeClintock, 170 
Broadw New York, N. Y., are engineers. 

Fla., Jacksonville—Gravybar Electrie Co., 
834 East Bay St., will soon award contract 
for the construction of n electric light 
plant. Lockw d Green & Co Healy 
Bldg., Atlanta, Ga., are engineer 

W.. Chiearo—Grant Park Ho tal, oO 
Schmidt, Garde: & Erickson 1 South 
Michigan Ave., Archts ’ ded nt t 
for the construction fa > o1 h pital 

Grant Pl Wehst nd Cl eland Aves., 
to Blome-Sinek © ‘ South Cl H S 
Itstimated « t yey ane 

Ill., Chieago \. Goldstein, 134 North lL 
Salle St., is h ! | ns prepared for the 
construction of 1 16 tors wpuar it 
Buena A\ nd Lal Shore Dr. Estimated 
eost $1,500,000 R man & Iit ld, 44 
West Randolph St 1 chit 

Hl., Chieago—FE, WK. Ingal Buildi Cory 

970 Sheridan Rd ] ins ketohe 
for the eonstruction of a 12 ry hotel 
1118 Bryn Mawr Ave. Estimated cost $1, 

10,000. EF. Stanton, 310 South Miecrigan 


Ave., is 
iil., 
Mi 


irchitect. 
Chicago—Ri 


*) 1 
rmnick, 


bori, Wet 


South M 


tworth, 


& ( ichigat Ave 


Dewey 


Archts awarded general contract for the 


construction ot a 19 story apartment 
at 24830 Lakeview Ave. to Dahl-Stedman 
(Co., 11 South La Salle St. estimated cost 
$1,000,000, 

Ind., East Chieago—Manufacturer’s Asso- 





ciation, is having preliminary plans pre- 


pared for the construction of a hospital. 
Iestimated cost $1,200,000. Architect not 
selected. 

Ia., Dubuque—Rosenthal Theatre Corp., 
c/o J. Rosenthal, awarded contract for the 
construction of a 5 story hotel and theatre 
building at lowa and Fifth Sts., to R. 
Levine & Co., 822 West 70th St., Chicago, 
Il] Estimated cost $750,000 


Ta.. 
plans 


Randolph—City is having preliminary 
prepared for the construction of a 


complete waterworks and distribution sys 
tem including pumping equipment, mains, 
et Estimated cost $22,500 Henningeson 





lMngineering Co National Bldg Omaha, 


Neb., is engineer. 

Ia., Sioux City—C. W. and G. L. Rapp, 
190 North State St., Chicago, Ill, Archts., 
will receive bids until Dee. 31 for the con 
struction of a 7 story theatre and office 
building here for Frances Building Co ias- 
timated cost $1,500,000. Lieberman & Hein, 


190 North 


heers, 


State St., Chicago, Hl., are engi 


Mass., Amesbury—Merrimack Hat Corp., 
60 Merrimack St., awarded contract for the 
construction of addition to boiler nouse to 
J Moran, 11 Cedar St Estimated cost 


$40,000, 


Mass., Belmont (Boston P. O.)—Dept. of 
Mental Diseases, State House, plan the 
construction of a hospital Iistimated cost 

, 000,000, Architect not selected. 

Mass., Boston—A A Langewald, S86 
Issex St., Engr., wants prices and catalogs 
for eleetrie motors, generators, engine 
power house equipment, ete., for power hous 

Mass., Haverhill—Haverhill Electric Co., 
121 Merrimack St., is having plans pre 


addition to 
S40 ,000, ( 


St., Bos 


ot 
cost 


onshir¢ 


eonstruction 
estimated 
2A De 


pared for the 
switch house. 
H. Tenney & Co., 
ton, are architects 
Mass., Monson 
Main St., 


-A. D 


awarded contract 


Elles Mills Co., 28 
for the constru 


tion of a boiler house to F. T. Lev Co., Ine 
230 Bovleston St., Boston Wstimated cost 
40.000 

Mass., Salem—Salem Electrical Co., ¢ 
Cc, H. Tenney & Co., 200 Devonshi St 
Boston, Knegr., is having plai prepared for 
the construction of addition to switchboard 


building Kstimated cost $40,000 


Mich., Detroit Public Lighting Comn 
176 East Atwater St., will soon award con 
tract for furnishing and erecting an out 
doo ub-station including 4,000 Vv. 
t nsformer, oil circuit breaker, et Smith, 
Hinchman & Gryll 800 Marquette Bldg., 
are engineers 

Mich., Detroit United Artists Corp 159 
Kast Elizabeth St., 1 having plans) pre 
pared for the construction of an IS tor 
t} tre and office building including steam 
heating equipment, elevators, ete. Cc. a 
Crane, 542 Griswold St., is architect 

Minn., Minneapolis Minneapolis Ga 
Light Co., 16 South Tth St plans an 
improvement program within — the next 
everal years consisting of the construction 


of a new oil gas plant and coal gas plant, 
iso addition to water gas equipment § in- 
cluding engines, ete estimated cost 


SLO00,000, S83 000,000 and S1L.000,000  re- 


spectively 


Mo., Kansas City—Interurban Central 
Station Co., 1125 Scarritt Bldg., is having 
plans prepared for the consirtdetion of a 
10 story office building, garas nd Vice 
station including boilers, ventilatiog svstem 
elevators, ete., at 10th and Grand St I's 


timated cost $2,500,000 Wight & Wight, 


First National Bank Bldg architect 
Mo., Mound City—City plans waterwor 
improvements including pump hous pumps 
and motors Estimated cost $5,590, llen- 
ningson Wngineering Co., National Bank 


Bldg., Omaha, Neb., is engineer. 


Mo., St. Louis—Water Dept., J. Pritchard, 
Dir, City Hall, will soon award contract 
for waterworks improvements including the 
superstructure of engine house, boiler hou 
and coal receiving hou ete., at Howards 
Rend on the Missouri River. Estimated cost 


$900,000. 


Neb., Adams—City, J. G. Fry, Clk., plan 
an election to vote $30,000 bonds for im 


provements to waterworks and distribution 


system including wells, pumps, tank on 
tower, et Mstimated cost $30,000, Hlen 
ningson Engineering Co., National Bldeg., 


Omaha, is engineer 


N. J., Atlantie City—L. J. Brooks, 65 
Madison Ave., New York, N. Y., Areht., will 
soon receive bid for the construction of a 


elevator 
24, 00,000 


electric 


Cost 


19 story hotel including 5 
ete., here lestimated 
Owner's 


name withheld 
N. J... Newark I. Ramberger” & Coe:. 
Halsey St., is having plans prepared fon 
the construction of a 16 story addition to 
department — store including elevators at 
Washington Bank and Halse St esti 
mated cost $10,000,000 | llunt sO 


y 

J 
North Michigan aA 
architect i a 
Blvd., Chicago, 
N.. d&, 


Bivd,, Chi eae | ae 
Schwab, 30 North Michigan 
Ill., is engine 


il Paterson)—C N 


er, 


Totowa’ (im 


Leathem, Stat Bldg., Trenton, Archt., will 
receive bids until Jan. 7 for the construc 

tion of a group of buildings including power 
house bo greneratol ot at Feeble 








for State 


ted cost 


Minded Colony 
Agencle iestima 


Institutions & 
SH OO 000 








N. ¥.. Brooklyn —-Garned Realty Co., 489 
th Ave., New York, will soon receive bid 
for the construction of a theatre and offices 
buildit it Ocean Ave, and Kings High 
way here lcstimated cost 1.00 000 I’ 
La Velle, 505 Sth Ave.,, New York, i: 
archi t 

N. ¥., New York Mwing & Ives, 508 
Park Ave awarded contract for the con 
struction of an 11 tory ipartment to 
Starrett Bro y > Madison Ave lMestimated 
cost $600,000, Three electric elevator ete 
will be installed 

N. ¥., New York—Inwood Consumers Tce 
Mfe. Co., 9th Ave and ?13th St.. awarded 
contrac for the construction of an les 
plant te Wieton-Abbott Corp., 552 West 
srd St Mstimated cost $100,000 lor 
making machinery will be installed. 

N \ New York—New York Evening 
Journal, William St., is having plans pre 
pared for the construction of a 5 storys 
publishing house and oflice building at 56th 





1006 


St. and 8th Ave. E 
G B. Post & 
architects, 

N. ¥., New York 
383 Madison Ave., i 
for the construction of 
refrigeration vystem, at 
ington Ave. Es 
W. Ahlischlager, 65 East 
Ill., 

N. ¥., New York 
West Forty Second St 
1457 Broadway, will 


architect. Engines 
Three 


timated cost 
Sons, 101 


Roxy 
having plan 
a 


Park 


theatre 


58th St 


timated cost 


Huron St 


the construction of a 110 


ing including 10 elevator 


West 42nd and 327-345 
timated cost 
Larkin, 
engineers. A. D. Stark, 
associate engineer. 
N. Y¥., Rochester 
subsidiary of the 


Corp., awarded contract 


tion of a power dam, 14: 


$29 FOO 000 


15 


Caneadea 
Rochester Gas & 


Ave 


Theatre C 


and 
1,000 
, Chi 


are 


$1,000,000, 


orp., 

prepared 
including 
Lex- 


W 


ago 


not selected, 


Hundred Thirty 


Corp., J. A 
soon 


receive 
story off 
ete., a 


West 4Ist 
\ 


West 


or the 


> ft. high 


bid 


for 


Larkin, 


ice build- 


t 326 
st 


& E 


eonst 


34e 
Ios 
I 


) 
1457 Broadway are architects and 
15th St., is 


Power Corp., 
Mlectric 


ruc- 
including 


1,€00,000,000 gal. reservoir, power plant, 
ete. on the Caneadea Creek near here, to 
Gannett, Seelye & Fleming Ine., 1 North 
Market Sq., Harrisburg, Pa. Estimated 
cost $850,000 

N. €., Henderson—City, S. R. Chavasse, 
Mayor, will receive bids until Jan, 12 for 
waterworks improvements including water 
purification plant, pump house, pumping 


POWER 


equipment, electrical control equipment, ete. 
Ww. Cc. Olsen, Re. B. & L. Bldg., Raleigh, 
is engineer 

N. €., Raleigh-——City plans to authorize 
the issuance of $20,000 bonds for refrigera- 
tion machinery, equipment and apparatus 
for city market. 


N. D., Mandan—Northern Pacific Ry. Co., 


St. Paul, Minn., is having plans prepared 
for the construction of a steam operated 
power plant. Estimated cost $100,000 H 


IX. Stevens is chief engineer. 

0., Akron—City awarded contract 
construction of a 5 story hospital at 
and West Buchtel Ave., to Carmichael Con- 
struction Co., Central Savings & Trust Bldg. 
Estimated cost $500,000, 

0., Akron—M. O'Neil Co., South Main St., 
will soon award contract for the construc- 
tion of a 4 and 6 story department store, 
warehouse and garage including refrigera- 
tion plant, three water tube boilers, one 
425 kw., 150 r.p.m. and one 260 kw., 180 
r.p.m. engines, 12 electric elevators, ete. 
Estimated cost $3,000,000. Graham, Ander- 
son, Probst & White, 80 East Jackson Blvd., 
Chicago, Ill, are architects. 


for the 
Bowery 


0., Chagrin Falls—Bd. of Education, H. 
B. Pugsley, Clk., is having plans prepared 
for the construction of a central heating 
plant including new boilers, etc. MHstimated 
cost $40,000. A. M. Allen & Co., 17016 








POWER EQUIPMENT 


Information Bureau 


POWER offers you a complete market-information 
service dealing with the machinery, equipment and 
materials you need in the operation and upkeep of 
your plant. If you are looking for new machinery and 
equipment, your requirements will be listed free of 
charge in the McGraw-Hill Construction Daily. 


If you do not expect to buy now but would like to 
look over the latest literature of manufacturers, we'll 
see that you have that opportunity with the least 


effort. 


POWER seeks to serve its readers in as many ways as 


possible. 


The Equipment Information Bureau 


is the latest way. 


A. W. Welch, 


New York, N. Y. 


Name 


Address 


I 


would 


If, after looking through the 
advertising section, you have not found just the 
information you need, use the coupon below 


like 


to 


Power Equipment Information Bureau 
Tenth Avenue at 36th St. 


get prices and catalogs 


from manufacturers in the following lines: 
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Euclid Ave., Cleveland, are architects and 
engineers. 

0., Mansfield—City, F. B. Wolff, Dir. of 
Service, will receive bids until Dec. 30 for 
three deep well pumps with remote control 
and one 1,000,000 g.p.d. motor driven cen- 
trifugal pump. 

0., Xenia—Ohio Soldiers’ 
Orphans Home, is having 
for the construction of a 
ete. including central 


and Sailors’ 
plans prepared 
hospital, nursery, 
heating 


{ equipment. 
Total estimated cost $450,000. H. 3B. 
Briggs, Ohio-Hartman Bldg., Columbus, is 
State architect 

Okla., Mand—City is in the market for 
a new 50 gal. deep well pump and motor 
for waterworks. L. H. Ogee, mayor. 

Okla., Talaga—City plans an election to 
vote $15,900 bonds for the construction of 


an electric light plant. 


: Pa., Philadelphia Philadelphia Electric 
Co., 10th and Chestnut Sts., will soon award 
contract for the 


: - construction of a steam 
Station at Ninth and Willow Sts. 
Tex., Alpine— Central Power Co., D. 


Littleton, had plans prepared for improve- 
ments to plant including additional engine 
power unit, air compressor, ete. Estimated 
cost $11,000. Private 


Tex., Coolidge 


plans. 
City voted $20,000 bonds 
for waterworks improvements including 
pumping equipment, mains, ete. Zz. 
Gamel, mayor. 
Tex., Crystal 
Light Co., Frost 
improvements to 
cost STS 000, 


unit will be 


City — Central Power & 
Bidg., is receiving bids for 
power plant. Estimated 
Private plans. A new engine 
installed. 

Tex., Eastland—Eastland Mineral Water 
Co., K. C. Ferguson, Pres., 204 Exchange 


Bank Bldg., will receive bids about Jan. 1, 
for the construction of a bath house and 
clinic including heating plant, air cooling 
equipment, etc. Private plans. 


Tex., Gonzales—Cement Works, Ine., ¢/o 
A. O. Neuman, Pres., has aequired a site 
and plans the construction of a plant for 
the manufacture of concrete sewer pipe. 
Nstimated cost $70,000. Private plans. The 
plant will be electrically operated, equip- 
ment will be required. 


Tex., Laredo A. C. Richter, H. C. Wood 
& Associates, 907 Travis Bldg., San Antonio, 
awarded contract for the construction of a 


12 story hotel to Kelwood Co., 907 Travis 


Bldg. Estimated cost $500,000. tefrigera- 
tion system, elevators, etc. will be installed. 

Tex., Midland — Morgan Utilities, Ine., 
A.O.U.W. Bldg., Little Rock, Ark., has been 
granted franchise to construct an electric 
light plant here, PEstimated cost $200,000, 
Private plans. Owner is in the market for 


machinery. 


Tex., Temple—Scott & White Hospital, 
A. C. Seott, awarded contract for the con- 
struction of a power plant to Love Con- 
struction Co Estimated cost $21,172. One 
engine unit will be installed. 

Vermont Green Mountain 
awarded contract for the 
hydro electric power development at Marsh- 
field and Montpelier to Sanders Engineer- 
ing Co., 102 Exchange St., Portland, Ore. 

Wash., Seattle - Areade Building & 
Realty Co., Arcade Bldg., awarded contract 
for the construction of a 10 story addition 
to arcade building at 2nd and Union Sts., 
to Tuefel & Carlson, 1320 5th Ave Esti- 
mated cost $1,500,000 Forced air heating 
and ventilation systems providing washed 
air with humidity control will be installed. 

Wash., Seattle Paramount Building 
Corp., awarded contract for the construction 
of 9% story theatre and apartment building 
at Ninth and Union Sts., to Rounds-Clist 
& Co., Walker’ Bldg estimated 
$1,500,000 


Power Co. 
construction of a 


cost 


Wis., Janesville—Schlueter 
320 North Main St., plans the 
ot a boiler hous Estimated cost 
Architect and engineer not selected. 

Wis., Madison—University of Wisconsin, 
J. S. Phillips, Bus. Mgr., plans the installa- 
tion of additional boilers, heating tunnels, 
ete Estimated cost $404,300. Engineer 
not selected. 

Wis., Menasha—City, J. F. DeCaro, Clk., 
will receive bids until Jan..4, for water- 
works improvements including one 1,500 


Boiler Works, 
construction 
$40,000, 


g.p.m. centrifugal pump and 75 hp. motor, 
ete 

B. C., Vaneouver—City will receive bids 
about March for the construction of a 4 
story hospital at Willow and 10th Aves. 
Estimated cost $750,000 A. J. Bird, City 
Building Dept., is architect. 

Ont., Arnprior—Town Council plans the 


construction of a power house ind 


8.000 1) 


dam, 
Madawaski River, 


capacity on the 
Kstimated cost $454,168 
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THANK You! 


‘THE wholesome 
recognition accorded statistical data pre- 
pared by McGraw-Hill Publications is 
due in large measure to the readers of 
McGraw-Hill Publications, who reply 
with painstaking care to McGraw-Hill 
questionnaires. 


This is a word of appreciation to you 
readers who are called upon from time 
to time to give McGraw-Hill basic in- 
formation of a more or less confidential 
nature. 
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Steam leaks 
are coal leaks 


That is what it really amounts to. Steam is 
coal, and coal is money. 


The wise engineer pays as much attention to 
the selection of the packing as he pays to the 
selection of the highest priced equipment in 
the plant. 


Jenkins Packings are the choice of engineers 
who buy packing on the basis of service. Regu- 
lar users know from experience the long serv- 
ice they receive from Jenkins packed joints. 
They know that there’s no cracking, crum- 
bling or squeezing out at the joint. They know 
that frequent repacking is unnecessary. 


Jenkins Packings obtainable in sheets or ready cut 
gaskets include JENARCO, a red vulcanized packing 
for hot and cold water and saturated steam; JENKINS 
96, a black unvulcanized packing for hot and cold water 
and saturated steam; COMPRESSED ASBESTOS 
JOINTING for high pressure superheated steam; and 
OILTITE, as its name implies, for oil service. 


COMPRESSED 





J T S 
€ 
GENARC ioe 
NARCO 
¢ JO OG 
° 
Jenkins ready cut gaskets are ie: 
obtainable cut frow any TRADE 
OILTITE> brand of Jenkins Packing 96 < JENKINS > 96 
4 They save time and prevent laggy 
, ag 
grew er waste Driv Bx 


JENKINS BROS. 


nD IE 5 inks his oss Faw ei Reese New York, N. Y. 


524 Atlantic Avenue Seas Boston, Mass 

133 No. Seventh Street ” Philade ‘Ip vhia, Pa 

646 Washington Boulevard Chicago Ill. 
JENKINS BROS., Limited 

Montreal, Canada London, England 


FACTORIES 
Bridgeport, Conn. Elizabeth, N. J. Montreal, Canada 
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Cores Regulators on a Battery of 90 Horsepower Oil Field Type Boilers 
at the Sinclair Oi] & Gas Company, Covington, Oklahoma 


Small Boilers, too, need 
COPES Regulators 


Most large boilers are equipped with 
Corrs Feed Water Regulators. 
These units each represent such a 
big investment that the owners do 
not care to operate them without 
Copes protection. There is too much 
at stake. 


The Cores is just as valuable on 
small boilers. Its reliability and ac- 
curacy are especially advantageous 
in those plants where water-tending 
is but one of many duties entrusted 


Write for Our Booklet 


to one man. It allows him more time 
for those jobs that cannot be done 
mechanically. 


On any size or type of boiler, a 
Cores Regulator will give a more 
reliable and a more accurate input 
of feed water than can the most ex- 
perienced water tender. And not 
only will the Copes save the time of 
this attendant for those duties which 
require hand operation, but it will 
make a worth while saving in fuel. 


“The Performance of 


Corrs Regulators on Small Boilers.” 


NorRTHERN EQUIPMENT Co., 170 Grove Drive, Erie, Pa. 


Branch Plants in Canada, England, France, Germany, Austria and Italy 
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ooking 
ahead— 


The New Year dawns with clear business skies and promise 
of unhampered industrial development. The path of prog- 
ress lies fair and open— 





As in the past quarter-century, Elliott Company will travel 
that path—will even help to make it, to “break trail” with 
cost-saving Improvements in power plant equipment. The 
ever-widening scope of Elliott Company makes increasingly 
easy the task of maintaining its leadership, enabling it to 
concentrate with even greater effect than in past years upon 
the bettering of equipment for the generation and use of 
power. 


For the forward-looking industrial executive and his organ- 
ization, “Happy New Year” means the opportunity to apply 
more efficient equipment at lower operating cost. In this 
broader sense, Elliott Company will put its utmost effort to 
making 1927 a Happy Industrial New Year. 


GENERAL SALES OF FKES AMO WORKS 






‘PRODUCTS 
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| JEANNETTE.PA STEAM TURBINES. 
Elliott Company ts DISTRICT OFFICES REDUC GEARS, 
ATLANTA.BALTIMORE, 


twenty-five years 


BOSTON. CHICAGO 


old this year Y oung CINCINNATI. DETROIT. ee 
enough to be thor. CLEVELAND.NEW YORK. SNON-RETURN VALVES, 
oughly progressive. | KANSAS CITY. ST.LOUIS, BLOW-OFF VALVES. 
Old enough for} PHILADELPHIA AND — - GREASE EXTRACTORS, 








DEAERATORS.HEATERS, 











~+ PITTSBURGH ~~ 


CAKCUTIVE OFFKE PITTSO0RCH. PA L 


adequate expert- 


enee 














STRAINERS,SEPARATORS =~ 
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The sound record of Elliott 
achievement which indicates the 
future— 


DEAERATORS—Elliott Company _ pio- 
neered “deaeration’”—the idea of taking 
dissolved air and gases out of water to 
prevent corrosion. 


AIR EJECTORS—Elliott was the first 
to recognize the full possibilities of the 
steam jet air ejector as a vacuum pump 
for condensers, and to develop it to its 
present high state of perfection. 


CONDENSERS—The largest single jet 
condenser is an Elliott product. Many 
valuable improvements in both surface 
and jet condensers have been Elliott 
ideas. 


TURBINES—The first commercially suc- 
cessful multi-stage small turbine built in 
this country was a Kerr. Kerr Turbines 
are now an Elliott product. 


DESUPERHEATERS—Elliott answered 
the need for a desuperheating device with 
unique and satisfactory apparatus. 


HEATERS—Elliott Company has contrib- 
uted many new ideas in construction and 
design of feed water heaters. 


TWIN CONSTRUCTION—A dis- 
tinctly Elliott achievement, as exempli- 
fied in Twin Strainers, Twin Filters, 
Grease Extractors, etc., all of which in- 
sure continuous operation. 

WELDERON SEPARATORS—An 
original Elliott idea, affording structural 
strength adequate to pipe line stresses. 

TUBE CLEANERS—The Liberty Tube 
Cleaner was one of the elements which 
made the water tube boiler possible. It 
is an Elliott product. 
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to meet 





“}\]) your power loads? 










i Hf” Ae RG En a ee eee EEE il tr This chart shows the flex- 
PER CENT ibd ae eet en HE el ee eee EEE EE Ht EE ibility of the Erie City New 


Ht Three Drum Boiler. 


TIME IN MINUTES 


From 80% of normal rating to 260% in 24% minutes 





When testing out one of the new 
Erie City Three Drum Boilers the 
load of the boiler unit was changed 
from 80% of normal rating up to 
260% of normal rating within two 
and a half minutes time. This 
was done with no change in the 
quality of steam and with calm 
water in the glass. 









ERIE, PA.. 


You know the sudden demands 
that are made on your power 
equipment. Do you have as flex- 
ible a unit as the Erie City Three 
Drum Boiler ? 


But flexibility is but one of the 
outstanding advantages. Write 
for a copy of the complete catalog 
on this new improved boiler. 





MODERN STEAM POW ER PLANTS 
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Keep down the cost of upkeep / 


Minimum Maintenance Expense 
Insures Maximum Economy 


“Economy” is the watchword of industry these days, and anything which makes it 


possible to reduce costs is of vital interest to the men responsible for maintaining 
production schedules. 


In the power plant, discriminating users are no longer buying just valves; they are 
buying a definite valve service—continuous satisfactory performance over long periods 
of time, freedom from frequent costly repairs and replacements, and convenient 
sources of supply to insure prompt deliveries. 
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eo all the necessary factors to meet the re- 
quirements of the most critical purchaser of i 
i} equipment. 


The Iron Body ‘‘Ferrenewo” for the lower pres- 
sures, and the Bronze “‘Renewo” for the higher 
pressures provide an ideal combination upon 
which an ever increasing number of plants are 
advantageously standardizing. 


They are of the same design, with regrindable 
seating surfaces. When worn beyond repair the 
nickel seats and discs can easily be renewed. All 
other parts of the valves are likewise renewable. 
Seat faces can be reground and parts renewed 
without removing the valves from pipe lines. 


In sizes 14’’ to 2” inclusive, union bonnet types, all 
= parts of the ‘‘Terrenewo” and medium “‘Renewo” 
‘il are interchangeable, with the exception of the 
Iron Body “Ferrenewo” bodies and bonnet rings. This feature makes it Bronce “Gawee! 
150 Ib. W. S. P. unnecessary to carry a wide assortment of re- Medium, 200 tb. We. B. 


I = Extra Heavy, 300 Ib. W.S. P. 
Genter tome aor Ween placement parts, reduces stock-room investment Union Bonnet Type !4 to3in. 





screw “ee : : Outside Serew and Yoke Type 
2!2, 3 and 4 in. and simplifies ordering and handling. "iheLivet: 

. : ‘s Bian . »ated in « > pels The “Guide to Better Service” shows in convenient torm an ideal selection of 
Lunkenheimer Distributors, located in all commercial Waleussnd Guabaeotine huaitontes” Toe carter maaek manaiaee di: aammene 
centers carry complete stocks and render prompt tion of Lunkenheimer Boiler Mountings conforming to the A. S. M. E. Code. 

a ‘ . ° ° Fill in and mail the attached coupon and a copy will be sent without 
service. They will be glad to explain in detail the obligation. 
eYrvie 1S » sc Ter » » ” LJ sé > » ” 
sery ce features of the I errenewo and Renewo Fill in and mail this coupon for your *‘Guide to Better Service’”’ 
combination. 


nam awian GS a= Fj 


THe LUNKENHEIMER ceo: 
P i co "QUALITY “= P. O. Box , Cincinnati, Ohio 
ul ELUNKENHEIMER | % i 
| Re ONES UNE i 


Please send me a copy of Lunkenheimer ‘‘Guide to 


“QUALITY "9 Better Service.” DB os 
CINCINNATI, OHIO, U. S. A. a 
NEW YORK CHICAGO BOSTON LONDON EE a eo oe aw aac Sete e eee eee i 
EXPORT DEPT.129-135 LAFAYETTE ST..NEW YORK pe 


=— au Gum Game Gee Gem Gu que eee eee eee eee ase aes aoe pl 
1102-39-42 
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General Electric’s engineering 
staff is constantly at work to 
improve Switching, Protective; 
and Control Equipment—the 
vital factors in the distribution 
of electric power. These men 
are available to study your 
distribution problems, to apply 
the equipment that is best 
suited to your particular re- 
quirements. Depend upon 
General Electric for all equip- 
ment of this class—both in- 
door and outdoor, manual and 
automatic. 


GENERA 


GENERAL ELECTRIC COMPANY, SCHENECTADY, | \ YORK_ 
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Factory-built 
—complete 


N practically every industry and every locality and in many kinds of 
buildings from the finest power house to the simplest substation, you will 
find G-E Truck type Panels—accepted as the best switching equipment yet 
produced, from the standpoints of safety, cost, and continuity of service. 


These leaders of industry are a few representative users who regard the steel, enclosed, 
removable truck switchboard as essential modern equipment and a sound investment: 


Automobile—Reo Motor Car Company Sugar— Warner Sugar Refining Company 
Glass— National Plate Glass Company Rubber— Hood Rubber Company 
Pittsburg Plate Glass Company Cement—Pennsylvania Allen Cement 
Textiles—Amoskeag Manufacturing Company 
Company Lumber—Crossett Lumber Company 
Mining—Anaconda Copper Mining Long-Bell Lumber Company 
Company Chemicals— Atmospheric Nitrogen 
Steel—Jones & Laughlin Company 
International Nickel Company Petroleum—Cosden & Company 


G-E “Trucks” are available for handling all a-c. voltages up to 15,000. Ask the switch- 
board specialist in your G-E District Office about the engineering considerations and the 
economics of safety switchboard operation. 


@2B-7 


LECTRIC 


OFFICES PRINCIPAL CITIES 
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FULLER-LEHIGH j=: 


Sugar @ 
Pulverized Coal Equipment | Plant 


















Two No. 46 Fuller Pulverizer Mills 


prepare all the fuel for the Dominion Sugar Co. 


T 





Hk raw coal containing + to 5 per cent of moisture is crushed, 
elevated to a weigh bin scale and discharged directly into a 


50 ton capacity storage bin. -" —— 

















A drag conveyor beneath the bin delivers the coal to a Fuller Rotary Fuller-Lehigh Pulver- 
: ‘. > — ° ei ized Coal Equipment 
Drier, pulverized coal fired. The dried coal passes over a magnetic ook tar teas eae 
: . aration and firing of 

separator, Which removes any tramp iron before the coal enters the x: i tens eee 
y . lS) ete . 5 anes tral stations and in- 

two No. +6 Fuller Pulverizer Mills, Screen Separator Type, where pron 7 Migs: Baad 








‘ ° ; ae . system for direct fir- 

it is ground to a uniform fineness. ing of boilers in 
‘ smaller plants, 

The Fuller-Kinyon Conveying System is used to transport the pulverized coal to the I 


boiler room storage bunkers and beet pulp drier bins. Nea F 


\ll equipment is simple, strongly constructed and sate in operation. Low power con- Write now for 


sumption, low maintenance and large capacity are important features. New Bulletin 901 
Consult us on the possibilities of pulverized coal firing in your plant. 


No. 2 of a Series 


FULLER LENIGH COMPANY. Fullerton. Pa. 


(A BABCOCK & WILCOX ORGANIZATION ) 
New York, Fuller-Lehigh Co., 50 Church St. » ‘ 
Chicare, Acers Poppenhusen Co., McCormick Bldg., 322 So. Michigan Ave. Salt Pa ee eee. 
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“Diskelectro,” the filter 
for transformer oils 





18 


Complete purification of transformer and switch oils 
by “edge” filtration between thin discs of metal. All 
water and impurities removed. 








Advantages 


Satisfactory results in any 
weather. Filter air tight. 


> No moving parts, conse- 
quently no wear. 


Filter takes oil from, and 
returns direct to trans 
former. 


Only one pump and motor 
required. 
Unlitnited volume. Com 
plete dehydration. 


No heaters required. 

Operating costs negligible. 
No inconvenience, delay, 
or expense beyond occa 


sional quick. simple back- 
washing with oil 








economical filtration. 










TsTABC SHED ISS 
vl 


DISKELECTRO 
UFR 


TRANSFORMER BANK 















































dielectric strength by one passage. 


Ouls restored te 
Simple, r 


capacities of 75 to 400 gallons per hour. 











» full 


apid. 


Diskelectro is furnished in three sizes. to handle 
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OIL FILTER 
NN PUMP 
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ig 
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For complete illustrated descriptions of 
“Diskelectro.” the filter for transformer oils, 


address your request to Dept. 6. 


Lubrication and Filtration Division 


S. F. BOWSER & CO., INC. 


FORT WAYNE, INDIANA 


Lubrication Engineers and Manufacturers 


FITTIVIVITVT TIVE 


aft 
‘oO, 
APUG 
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International Combustion Buildin ng 
200 MadisonAve.,Entrances on 35836 5ts) New Yor. 


¥YpoR 


A SUBSIDIARY OF INTERNATIONA 





y 
a 
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Interest now centers upon the Gould 
Street Station of the Consolidated Gas, 
Electric Light & Power Co., Baltimore, 
Md., which is to begin operation shortly. 





This plant represents advanced design 
throughout. Equipment furnished by 
Combustion Engineering Corporation 
includes— 


Lopulco Pulverized Fuel Systems. 


Furnaces constructed of C-E Fin 
Furnace Walls. 


Air preheated by C-E Air Heaters. 
Coai puiverized by 
Super Mills. 


Raymond 








dation 


OMBUSTION ENGINEERING - CORPORATION 


Y 


HA 


meerm 


Offices throughout the World 








cOMel J STION 
ENGINEEBING # 





ae 

t. ce 

he 

it 

Lopulco ie 
Pulverized a 
Fuel System es 
Frederick Bi 
Multiple fe 


Retort Stoker +} 
Self-contained } 
Stoker ‘ i 
Coxe Stoker Pe 
Type E Stoker } 
Type D Stoker | i 
Type K Stoker } £ 
Type H Stoker ba 
Green Natural s 
Draft Stoker 
Green Forced 
Draft Stoker 
C-E Fin 
Furnaces 
C-E Air 
Heaters 4 
C-E Unit : @ 
System i 
(Pulverized 
Fuel) 
Grieve Grates [ff 
id 
Combusco Ash 3} 
Conveyors ft 


Quinn Oil 
Burning 
Equipment 









Combustion 
Steam 
Generator 
Ladd 


Water Tube 
Boilers 
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Handling Ashes Handling Coal 


Method No. 3—JEFFREY STANDARD BUCKET ELEVATORS 


For Power Plants of Medium or Small Capacity—Handle either Coal or Ashes 


KFEFREY Standard Bucket Elevators have their application to 
J Boiler Houses in the handling, as separate units, of either coal 
or ashes. 
Where coal is to be delivered but a short distance from an elevator to 
storage space, the elevator often can be extended high enough to 
spout the coal to several storage points or boiler hoppers. For such 
cases a Jeffrey Elevator in connection with one or more gravity spouts 
becomes a maximum of handling economy. 
The Bucket Elevator is also used to feed distributing conveyors such 
as the Scraper, Belt and Spiral types. 
Jeffrey Standard Bucket Elevators can be furnished with or without 
casings. Their capacities range from 6'% to 36 tons per hour, with 
vertical lifts of from 10 to 75 feet. 


The next advertisement in this series will appear in the January I1th issue 


The Jeffrey Manufacturing Company 
932-99 North Fourth St., Columbus, Ohio 





New York Rochester, N. Y, Pittsburg Bostor Cleveland Chicago Milwaukee Denver Los Angele Charlotte, N. ¢ 
Butfalo Philadelphia Scranton, Pa Cincinnati Detroit Charleston, W. Va. St. Louis Salt Lake City Birmingham Montreal 
acta RED: OLED — = a =| 


fy 
y Z thee Cease ali Yiidlildidllldbi thle Jeffrey Products Was 
Elevators—-Conveyors 
Portable Loader 
Coal and Ashes Handling 
Equipment 


JEL MATERIAL HANDLING EQUIPMENT. 
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OIL 


ENGINES 
PROVIDE-ECONOMICAL 
EFFICIENT - DEPENDABLE- 
POWER FOR ALL PURPOSES 


OWER problems of many modern 
industries are being solved bv the use 
of Ingersoll-Rand  solid-injection — oil 
engines. 


Vertical engines, in sizes from 125 hp. 
to 1200 hp., are in service in many power 
plants, ships, and locomotives. 





The largest fleet of Oil-Electric ships in 
the world under private ownership, and 
Oil-Electric locomotives in service on eight 
prominent railroads and several industries, 
are equipped with Ingersoll-Rand vertical 
oil engines. 


Horizontal oil engines, direct-connected to 
ammonia and air compressors, or belted to 
pumps, generators and_ line-shafting, are 
proving highly profitable investments for 
many owners. These units are built in 55-, 
110-, and 150-hp. sizes. 


Consult an Ingersoll-Rand engineer when 
in need of economical, dependable, and effi- 
cient power for any purpose. Oil Engine 
Bulletins will be sent upon request. 


CYLINDER-HORIZONTAL~ 
VERTICAL~4 CYCLE~ 


Se 


SSIS 

































11 Broadway 


INGERSOLL-RAND COMPANY 


New York City 


Offices in principal cities the world over 


For Canada, Refer Canadian Ingersoll-Rand Co., Ltd., 


260 St. James Street, Montreal, Quebec 








fa pea el ge ea 
; wane” ne 


of hits 
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YARWAY 
TANDEM 


Fig. No. 3486-58 


For pressures of 
200-300 lbs.One of 
five distinct types, 
each designed fora 
specific range of op- 
erating pressures, 
and covering all 
pressures up to 





> 
ee 
MSS Senge 
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BLOW-OFF VALVES 








Plants where 25 or More 


ARWAY BLOW-OFEF VALVES 
have been in service 


MORE THAN FIVE YEARS 








No. in use 

510 Bethlehem Steel Co. 

440 
Philadelphia Electric Co. 
Procter & Gamble, 

ton, Ont. 

Standard Oil Co. 
Ford Motor Co. 


Illinois Pipe Line Co. 


Port 


American Woolen Co. 
Republic Iron & Steel Co. 
Cambria Steel Co. 
Milwaukee Elec. Ry. 
Firestone Tire & Rubber Co. 


The Texas Co. 


Nebraska Power Co. 

New York Steam Corp. 
Lehigh Coal & Navigation Co. 
Atlantic Refining Co. 
Champion Fiber Co. 


Elk Tanning Co. 





American Smelting & Refining Co., 


and Omaha, Nebr. 
Ohio Public Service Co. 
Grasselli Co. 
Pennsylvania Salt Co. 
Co. 
Solvay Process Co. 
McKinney Steel Co. 
American Locomotive Co. 
Steel 


Chemical 


Semet-Solvay 


Jones & Laughlin 

sylvania 
American Steel & Wire Co. 
Rhode Island Co. 


Co., 





Cleveland Electric Illuminating Co. 


Ivory, 


& Light Co., 


Edison Electric Illuminating Co. 


Warren 


Several plants 
oO. 

Several plants 
Kansas City, Hamil- 


Cleveland, 


Several plants 
Several plants 
Several plants 
Several plants 
Youngstown, O. 
Johnstown, Pa. 
Milwaukee, Wis. 
Akron, O. 


Baltimore Copper Smelting & Rolling Co.,Baltimore, Md. 


Several plants 
Brooklyn, N. Y. 
Omaha, Nebr. 
New York, N. Y. 
Three plants 
Several plants 
Canton, N. C. 
Pa. 


Hayden, Arizona, 


Ridgway, 


and Mansfield, O. 
Several plants 
Several plants 
Several plants 
Syracuse, N. Y. 
Cleveland, O. 
Three plants 

Two plants in Penn- 

Several plants 


Providence, R. I. 


American Brass Co., Ansonia and Torrington, Conn. 


_ 





No. in use 


«> 
51 
19 
48 
18 
‘7 


General Electric Co., Schenectady, N. Y., and Erie, Pa. 
Light & Power Co. 
Kimberly-Clark Co. 

Bureau of Water 

Toledo Railway & Light Co. 
Power & 


Lawrence Leather Co. 


Connecticut Waterbury, Conn. 
Two plants in Wisconsin 
Philadelphia, Pa. 
Toledo, O. 

Light Co., Columbus, O. 
Peabody, Mass. 
Richard City, Tenn. 
Holyoke, Mass. 
Windber, Pa. 
Chicago, Ill. 

New Haven, Conn. 
Worcester, Mass. 
Middletown, O. 
Sand Springs, Okla. 
Pittsburgh, Pa. 
Washington, D. C. 
& Mfg. Co., Pittsburgh, Pa. 
Canton, O. 
Canton, O. 
Philadelphia, Pa. 
Baltimore, Md. 
Montreal, Quebec 
Three plants 


Columbus Railway 
yay 
Dixie Portland Cement Co. 
Farr Alpaca Co. 
Berwind-White Coal Mining 
Lakeview Pumping Station 


Co. 


Winchester Repeating Arms Co. 
Worcester Electric Light Co. 
American Rolling Mills Co. 
Pierce Oil Corp. 
Duquesne Light Co. 
Potomac Electric Co. 
Westinghouse Electric 
Ohio Power Co. 
United Furnace Co. 
Torresdale Pumping Station 
wu 5. Alcohol Co. 
Canadian Pacific Railway Co. 


Industrial 


Great Western Sugar Co. 

Clinchfield Portland Cement Co. 

Astoria Light, Heat & 
Island, N. Y. 

Union Pacific Coal Co. 

University of Illinois 

Nm. x. &. Ri KR. Ce. 

Atlantic Mills 

U. S. Navy Yard 

Vesta Coal Co. 

Libby, McNeill & Libby 

Lorain Steel Co. 


Kingsport, Tenn. 
Coe. 


Power Astoria, Long 


Rock Springs, Wyo. 
Urbana, Ill. 

New York 

Olneyville, R. I. 
Bremerton, Wash. 
California, Pa. 

Co. Several plants 
Johnstown, Pa. 


83% of Sales on Repeat Orders 
Yarnall-Waring Company 


Mermaid Avenue 


PHILADELPHIA, PA. 


TEN THOUSAND PLANTS ARE YARWAY - EQUIPPED. 
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BAILEY” 


















































Individual Boiler Panel Board 


Hk 3060 hp. Stirling Boilers fired with pulverized 

coal at the new large Middle Western Central 

Station shown above are each equipped with a boiler 
panel board and Bailey Metering Equipment as indicated. 


The boilers each have two steam outlets, as well as two gas 
outlets with an economizer at each outlet. A Bailey Totalizing 
Boiler Meter consisting of two interconnecting recorders is used 
to record the total Steam Flow from the two steam lines, the 
Air Flow through two sections of the boiler and the Furnace 
Draft. 


The recorders on the extreme left and right of the above 
panel board are Bailey Temperature Recorders, having four 
pens each to record Flue Gas Temperature from each of the two 
boiler outlets as well as from each of the two economizers. Two 
Superheated Steam Temperatures as well as two Feed Water 
Temperatures are recorded on the other Temperature Recorder 











Master Panel Board cha rt. 


A Bailey Multi-Pointer Gage, Type P6F, as shown at the top of the panel board, indicates 
two Primary Air Pressures, Furnace Draft, Draft at each of the two boiler outiets and Econo- 
mizer Outlet Draft. 


Bailey Meter Control installed on the boilers at this station for automatically regulating the 
supply of fuel and air in accordance with the demand for steam, insures test results being ob- 
tained in every-day operation, 


Write for New Boiler Meter Bulletin No. 43 


BAILEY METER CoO. 


A BABCOCK & WILCOX ORGANIZATION 
2011 East 46th Street CLEVELAND, OHIO 


Bailey Meter Company, Ltd., Montreal, Que. Industrial Combustion Engineers, Ltd., London, Eng. 
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Flange 
Union 


The Secret 


The secret of Jetferson Unions 
TIGHTNESS — permanently 
a | leakproof service—is not diff- 
saa a iy Togas cult to discover. 


Brass Seat Ring locat- 


from ion weno Brass and iron ground together 
featured to a ball and socket join: that 
— will let nothing get by. That's 
a aor Som ck aoe the secret. 

especially valuable 


feature when pipes 
are not in line). 


otis Cae Furthermore, brass and iron 

a ee cannot corrode and _ stick to- 
gether. This means that vou can 
take any Jefferson Union apart 
and use it over and over again— 
many times. Each time you re- 
install it, you will find the joint 
to be as tight as before. 


Why not investigate, and learn 
the reasons for the overwhelm- 
ing number of repeat orders for 
Jefferson Unions. 


JEFFERSON UNION CO. 


LEXINGTON, MASSACHUSETTS 
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E l Cy Firestone 
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PORTLAND CEMENT 
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The Quaker Oats @mpany 
Hires 


WAH [F JONES & LAUGHLIN 
STEEL CORPORATION 


THE bag sey, Aoi SHEET 


AND TUBE Se EM 
NILES-BE 1E | g Sf 1c 































Swift & Company 


REPUBLIC rhpancligdl METERS COMPANY 
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$2.45 Per Year Return 
for Every Dollar Invested in 


Tracyfiers In a Central Station | 


$1.43 per year in a Paper Mill. 
$1.39 per year in a Steel Plant. 
$1.34 per year in an Oil Refinery. 
$1.97 per year in a Cement Plant. 


TRACYFIERS 


Have proved a profitable invest- 
ment for these companies—be- 
cause they assure the continuous 
delivery of 








Standard Specification Steam 





Which of these Bulletins shall we send you? 


1) No. 40. Certified Savings due to the use of Standard Specification Steam. 
1 No. 39. Standard Specifications for Clean and Dry Steam. 
[1] No. 38. Amount of Savings by Using Standard Specification Steam in a Paper Mill. 
11 No. 37. What happens when you don’t have Standard Specification Steam. 
No. 36. Concentration in Boilers. 
C1) No. 34. The Tracyfier in Cement Plants. 
C]) No. 32. The Physical Side of Concentration in Boilers. 
© No. 28. Blowing Down a Boiler through the Steam Nozzle. 











Andrews-Bradshaw Company 
536 Fourth Avenue Pittsburgh, Penna. 
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The grate surface is made 
up of removable links. 
Links can be removed 
and replaced without dis- 
turbing the load on the 
boiler. 


igwutdeae Pe 


, es +> 2 BE RSET FRY - ’ Sy aN 
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The Cradle of Power 


The grate surface is the cradle of power. There, 
energy is generated to do work. There, combustion 
al Re efficiency is determined. 


And it is there where McClave Chain Grate Stokers 


Chain Grate lead—for McClave has been building grates for over 
Stokers 40) years, and when McClave builds a stoker McClave 
: knows how to build the kind of grate the modern stoker 

Natural draft : should have. 


and forced draft 
cnn al Whether yours is an electric generating or steam heat- 
Or allt grades ° ON a Bailie ie ee vere ae 
of item | ing plant, Mc¢ lave Chain Grate Stokers can save you 
fuels money by burning the fuel more efficiently. This is 
one place between the coal pile and the kilowatt where 
it is possible for you to save. Why not do it? 


Write our nearest oflice for details. 





McCLAVE-BROOKS COMPANY 


Sole Makers of the Famous McClave Grates Since 1883 


SCRANTON, PENNSYLVANIA 
DISTRICT SALES OFFICES 
NEW YORK in gest N. ¢ eg PrEXA ST. LOUIS Thee e 


NEW | ' cede oe 07 Market st secre Deo GRATES 


\TLANT A, “MEMPHIS ven \NTD cmcaae 
nd i SHR Bldg ad g 151 45 ; 


CRHIEADNLI LE ae i EPMO STOKERS 
WO pages cern BLOWERS 
lave consustion STEWS paca ey. 









ig 
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Square 
dealing 
built Linde’s 


reputation. 
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N THE emergencies of the last fifteen years 

—and there have been emergencies of many 
kinds—the spirit of a business house has had 
many opportunities to show itself. 


Were the customers’ rights protected? Or 
were excuses delivered instead of materials, 
and customers left to look out for themselves? 


Linde’s reputation with its customers during 
all these years is one of which the company is 
justly proud. The rights of the customer have 
always been paramount. 


As a Linde customer you are sure of your 
oxygen supply, not only in times of plenty, but 
in times of emergency as well. It is guaran- 
teed by 37 Linde plants, 105 Linde warehouses 
and by the Linde principle of giving the cus- 
tomer a square deal. 


THE LINDE AIR PRODUCTS COMPANY 
Manufacturers of oxygen, nitrogen, pyregen, argon and neon 
Producers of helium for scientific purposes 

General Offices: Carbide and Carbon Building 

30 East 42d Street, New York 

37 Plants—105 Warehouses 








OXWELDED PIPE FITTINGS are ex- 
tremely successful and their flexibility recom- 
mends them to the average plant man. The 
Linde Procedure Control on oxwelded pipe 
fittings gives detailed instructions and is 
especially valuable on obscure points which 
enter vitally into the ultimate success of the 
operation. 
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Ranarex Recorders 
fully on trans-Atlanti 











A Few Prominent Users of 
Ranarex Recorders 
Number ot 
Installations 
U. S. Government Plant: 38 
Standard Oil Co. of N. J , 
Cons. Gas & Ele« or : 
E. I. Du Pont de Nemow 13 
General Motors 11 
Columbia Power Co 9 
Standard Oil Co. of Ohi 8 
General Electric ¢ be 
John B, Stetson Co oF 
Dayton Power & Light C 6 
Viscose Co 5 
Tampico Electric Ce 5 
International Paper Co 5 
Penn. Ohio Power & Light ¢ 1 
Ohio Public Service Co 1 
Jone & Laughl i 
The Texas Co 3 
West. United Gas & Elee. Co 
Russell Miller Milling Co 
Kellogg Cc 
American Cyanamid ¢ 
Bethlehem Steel Ce 
Standard Oil Co. of N. ¥ 
Car ( Ste ('" 
Anaconda Coppe M Co 
Hammermill Pape or 
American Spiral Pipe We 
American Laundry Mach. ¢ 
or Mot ( 











+ 


+1 





So Rugged 
They are used on Ships 


IT TAKES a good deal of time and engineering skill 
to keep all the instruments in a boiler room working 
properly. And if you have an instrument as deli- 
cate as the average CO, Recorder, your difficulties 
are doubled. 


That is why Ranarex Recorders have come into 
such widespread use. They determine CO, by 
purely mechanical means, and are so rugged and 
strong in every part that they will stand up under 
the most unfavorable conditions. Many of them 
are operating on ocean-going ships. 

In your plant Ranarex will pay for itself out of 
savings very quickly. Its large 12-inch dial stares 
out from the boiler front at your firemen every 
moment of the day, keeping them constantly in- 
formed of the exact combustion conditions under 
the boilers. Leaks in a boiler setting are detected 
almost as soon as they occur, and draft regulation 
can always be kept at the point of maximum 
efficiency. 

It will pay you to know more about this simple Mechanical 


Combustion Indicator. Let us send you our free bulletin. No 
obligations—write today. 


Pe \ 
Aas. \\ 
a“ A Sh \ ae 
A ™ * ‘ \ Pad 
XK Ns HN a ees 
es \\-7 
\ Lo 
o © Va The 
a Permutit 
‘ i Company 
e sy 
{; jt a P 440 Fourth Ave., 
= \ P New Yorl 
c . Pa 
The Mechanical, Combustion Indicator \  prease send me sour fi 
0k tet anarex " e 
P ail oh nical CO Indicator and 
Ps Recorder.” 
7 
Pi Name Position 






Branch Offices and Agents in all Principal Cities 1ddress 
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Industry consults C. H. Wheeler 








he re 





And is still another tremendous in- 
dustry that consults C. H. Wheeler on 
Condenser Problems—Lumber Mills. 


A typical example in this field is the 
Crossett Lumber Co., at Crossett, Ark., 
one of the largest lumber concerns in the 
South. 


The Crossett Company wanted expert ad- 
vice. We studied the job, recommended 
the best condenser in our long experience 
for it. The results in high vacuum, low 
pumping power, maximum return of con- 
densate heat to the boilers, and general re- 
liability were so satisfactory that Crossett 
has repeated twice on C. H. Wheeler 
equipment. 


We build each condenser for its par- 
ticular job. We build condensers of 
all sizes for every class of service. 
Industry consults C. H. Wheeler 
and gets expert advice! 





C. H. WHEELER MFG. CO. 
19th St., Lehigh and Sedgley Aves. 
PHILADELPHIA, PA. 





Leas ox” , 


consult - 


CILWHEELER °» DITLADELPHTA 


om your condenser problems 
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How much is 10% 


of your fuel bill? 


—da Reilly Heater may save it for you 








Your boiler needs these 


G-R protections 





Multiscreen Filter 


Protects boilers against damage 
due to oil contaminating the feed 
water. Will thoroughly remove oil 
from returned condensed steam 
from engines, heating systems, etc., 
and is also suitable for the removal 
of sand, etc., from water 





Bundy Oil Separator 

Takes all the oil out of exhaust 
steam and holds it The multiple 
baffle plates effectively stop the oil 
and then immediately remove the 
oil particles from the steam path 
and drop them into the receiver. 





Stratton Jr._Oil Separator 

A gas washer as weil as an oil 
separator. A curtain of water spray 
thrown across the path of the enter- 
ing steam condenses and collects 
the vaporized oil as well as the 
liquid oil particles and then the 
separator throws the oi! out of the 
steam path by centrifugal force 
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Your exhaust steam contains hundreds of hidden dollars that are thrown 
away when the exhaust is allowed to go to waste. 


By passing this exhaust through 


Reilly Heater you can transfer most 


ve. } + } “ur “> Pp “pce 
of its heat to the water for boiler feed, domestic service, or process 


work. 


For example, CVery ii degrees wmcrease 1n feed Watel temperature Saves 


abe nut 1 


of fuel. In over twelve millon horsepower of boilers, Reilly 


Heaters are reducing fuel costs upwards of 10%, through this particular 
application, and are effecting similar savings in heating water for other 


SeTV1CeSs. 


You can find out the ad 
application of the Reilly Heater to your plant by simply filling in and 


vantages, details of construction and _ possible 
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returning to us the coupon at the bottom of this page. No obligation, a 
of course. Ad 
¢ 
x « 
Mail the coupon today : 
¢ . 
< 
The Griscom Russell Company, Dept.,A, 285 Madison Ave., New York < 
Philadelphia Chicago St. Louis San Francisco < 
Boston Cleveland New Orleans Los Angeles < 
Rochester Detroit Houston Seattle < 
Pittsburgh Milwaukee Dallas Denver ¢ 
Columbus Minneapolis Atlanta Salt Lake City id 
Indianapolis Kansas City 4 Charlotte Tulsa ? 
For Canada: Riley Engineering & Supply Co., Ltd., Toronto ? 
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E © Superheater 


\ mem t at Color 


ind Wicke 


ido Spring 


Boiler 
plant. 


Interesting bulletins describing Elesco 
superheaters as 


of boiler 


installed in anv make 


sent on request. 


Vol. 


64, 


The Municipal Plant, 
of Colorado Springs, Colorado 


Wickes drum __ boilers 
equipped with Elesco superheaters to sup- 
ply steam at 100 deg. superheat to two 
turbines. 


has three CrOSs 


Elesco superheaters are designed to meet the individual 
requirements of each installation by experienced engi- 
neers with a thorough knowledge of fuels, combustion 
and furnace design. Each factor is duly considered to 


bring about the desired final steam temperature. 


Put your problem in superheat up to our Engineering 
Department for solution. 


THE SUPERHEATER COMPANY 


17 East 42nd Street, NEW YORK 


Peoples Gas Bldg., CHICAGO 


ATLANTA 


BIRMINGHAM 
HOUSTON 


KANSAS CITY 


BOSTON 
MEMPHIS 


CANADA: The Superheate 


Company 


Union Trust Bldg.. PITTSBURGH 


CHARLOTTE DENVER 
NEW ORLEANS ST. PAU! 


Limited 


Montreal 


SALT LAKE CITY 
SAN FRANCISCO 











December 28, 1926 


This BOOK FREE 
if you mail the coupon 


Twentieth Edition—Completely rewritten—136 
pages of new data—1I93 diagrams, pictures 
and practical hints on at least 200 different 
uses for SMOOTH-ON. Every progressive en- 
gineer should have this book—get your copy 
NOW. 
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SMOOTH-ON NOS 
will keep 
», those big 


AINTING SMOooTH-ON No. 3 onto the gasket 

of every flanged joint you make is a sure cure for 
the Icak nuisance because SMOOTH-ON No. 3. is 
exceptionally well able to hold at any pressure and 
temperature and under the severest changes of either 
yr both. 
SMOOTH-ON No. 3 packs all voids and surface 
irregularities with a metallic filler that cannot dry 

blow out, crack or loosen in any way until the 
joint is intentionally opened. 


Use it also on screw threads and the results will be 
all you could ask on any joint that must hold against 
superheated or saturated steam, water, hot oil, air or 
even gasoline. 

Get Smootu-ON No. 3 in 1- or 5-lb. cans from your nearest 

dealer or if necessary from us direct. 


SMOOTH-ON MPG. CO., Dept. 30. 570 Communipaw Ave., Jersey City, N. J. 


Please send cop if the SMOOTH-ON HANDBOOK, 20th Edition 


Pec 
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This is a high pressure STEAM line, not a REFRIGERATOR line 























Silent but Conclusive Evidence of the High Insulating Value 


Keasbey & Mattison 
Company’s 


‘Featherweight’ 85% Magnesia Pipe Covering 


The above unretouched photograph of an 8 inch steam line nearly a 








mile long carrying high pressure steam, at a prominent New England 
Manufacturers plant, showed an actual heat loss of less than 3°, ina 
|? hour test with outside temperature of 25° F. (7° below freezing). 
This wonderful performance was due to the fact that the line was 
insulated with Keasbey & Mattison Company’s “Featherweight” 
85°. Magnesia Covering, applied in two layers each 114 inches thick, 
with staggered joints and protected on outside with roofing paper. 

We shall be pleased to send to any engineer or factory owner the full 
story of the above test with construction data, if you will ask us for 


our circular—“Long Steam Line Efficient at High Pressure.” 


This is without obligation. Therefore write 


Keasbey €& Mattison 
Company 


Ambler, Penna. 
or Branch Offices as follows: 


Boston, Mass. Cincinnati, Ohio Minneapolis, Minn, Milwaukee, Wis. 
Baltimore, Md. Cleveland, Ohio New York, N. Y. Pittsburgh, Penna, 
Chicago, Hl. Detroit, Mich. Philadelphia, Penna, Washington, D.C, 


Wilkes-Barre, Penna. 
Pacific Coast Offices: 
H. G. Sperry Co., San Francisco, Calif.; Seattle, Wash.; Salt Lake City. Utah 
southwestern Distributors: R. V. Ayeock Company, Kansas City, St. Louis, Tulsa, Houston ss é ~ 
Southern Distributor: Dixie Asbestos Company, Birmingham, Alabama “REG. U. S. PAT. OFF.” 
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1926 


Buying—P O W E R—Section 























Some Users of 
COCHRANE HEATERS 


B. F. Goodrich Company, Akron, Ohio. 
Rethlehem Steel Company, Redington, Pa. 
Cudahy Packing Company, Sioux City, Lowa. 
Calumet & Heela Mining Company, Calumet, 
EK. lL. DuPont de Nemours & Company, 
Wilmington, Del. 
Illinois Steel Company, Gary, Ind. 
International Paper Company, Bellows Falls, Vt. 
John A. 
Procter & Gamble Company, Macon, Ga. 
U.S. Naval Proving Ground, Indian Head, Md. 
American Woolen Company, Saranac Mills, 
Blackstone, Miss, 
Viar & Navy Office Building, Washington, D. 
American Sheet & Tin Plate Company, 
Chester, W. Va. 
Coca-Cola Company, Atlanta, Ga. 
Champion Paper Company, Carthage, N.Y, 
General Electric Company, Lynn, Mass. 
Pratt & Whitney Company, Hartford, Conn, 
Pittsburgh Plate Glass Company, Ford 
Palmolive Company, Milwaukee, Wis. 
Standard Oi| Company, Chicago, HL, 
Jersey City, N. 
Unien Stock Yards, Chieage, Hl. 


~ 


City, FP 





Mich. 


Roebling & Sons Company, Trention, N. J. 


a. 








COCHRANE 


Open Feed Water Heater 


N Cochrane Open Feed Water Heaters, the 

steam comes into direct, actual contact with the 
water, which is heated to the steam temperature. 
The steam is condensed and mingles with the 
water, saving the heating of an equal amount of 
raw make-up water. About 1°) of fuel is saved 
for each 11 degrees Fahr. added to the temperature 
of the water, the total saving amounting to as much 
as 15°, where the water is received at a low tem- 
perature. Engines, pumps, etec., exhausting into a 
Cochrane Heater are thermally more efficient than 
the best condensing turbine, because, except for 
radiation, all of the heat not converted into power 
is returned to the boilers. Boilers fed with hot 
water steam easier than boilers fed with cold 
water, since part of the work of heating the water 
has been done in the heater. 


The heater also serves as a hot water return tank 
and as an automatic cold water regulator. The 
heating of the water by spraying through the steam 
bath drives off air and other gases and protects the 
boilers Heating also 
breaks up carbonate of lime in the heater. Where 
the hardness, the 
Cochrane Hot Process Water Softener, in which 
suitable chemical treatment is combined with heat- 
ing, is recommended, 


against oxygen corrosion. 


water contains permanent 


is constructed 
Internal parts 
The heating trays are 


The shell of the Cochrane Heater 
of heavy cast-iron plates. 
cast iron, brass or bronze. 


are of 
removable through suitable cast-iron doors, 

The admission of raw water is controlled by a 
substantial copper float operating a balanced valve. 
Heaters intended for operation at 
pressure have water-sealed over-flow traps, which 
also receive the drips from the separator. 


atmospheric 


Heaters 
intended for operation under back pressure are 
fitted with float traps. 


For large capacities, especially where head room 
is limited or where high back pressures are to be 
carried, the horizontal cylindrical form of heater 


is recommended. Extra water storage capacity 


can be provided in the shell of the heater itself or 


in an independent tank, as most suitable. 




















17th and Clearfield Streets, Philadelphia, Pa. 
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Two 500-b.Ahp. McIntosh & Seymour Diesel Engines driving 437-kva. 60-cycle alternators at Nogales, Ariz. These units furnish 


current for general lighting and power purposes including irrigation. 


The 


transmission lines extend to mines and mining 


camps in the mountains nearby, and even with these expensive lines, the efficiency of the station admits of furnishing power 


very profitably to both the owner and the mines. 


For “off-peak” load, the station serves a large motor-driven ice machine 


furnishing cold storage facilities and ice for general use and icing refrigerator cars. 


Diesel Engines do perfect work with low-grade oil 


BY INVITATION 
MEMBER OF 





MEW YORK. USA 





poate & SEYMOUR 
1 units will operate on any 
crude or semi-refined oil which is 
reasonably free from water, sul- 
phur and dirt and is fluid enough 
to feed. 


\s a typical example, the above engines use 
only California oil containing about 50 
per cent asphalt, and so heavy as _ to 
require preliminary heating before it can 
he pumped. Notwithstanding this, the 
cylinders, pistons and rings show no deposits 
and require no cleaning beyond what. is 
given at the twice-a-vear examinations this 


type of engine should have under any 
conditions. 


Upon test by the purchaser’s consulting 
engineer after several months’ operation, 
the fuel consumption was shown to be at 
the rate of over 14 kw.-hr. per gal. and the 
lubrication was accomplished with less than 
5 gal. per 2+ hr. for both engines for all 
purposes. 


If you hesitate to adopt Diesel power be- 
cause of the quality of fuel available, let 
our Engineers show you how and why full 
benefits can be obtained with practically no 
difficulty. At least ask for literature. 


MCINTOSH & SEYMOUR 


CORPORATION 
Main Offices and Works: AUBURN, NEW YORK 


New York City Kansas City. Mo Jie 


csonville. Fla Houstor Tex San Francisco 
140 Broadway 1O1lG Baltimore Ave ‘is 


» Bldg 317 Humb Bldg 815 Sheldon 


CINTOSH & SEYMOUR 
DIE 
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300-b. h. p. 


Fuel Bill 
81 
Per Cent 
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Fulton-Diesel 
direct-connected 
to Generator 








400-b. h. p. 
Fulton-Diesel 
direct-connected 
to Generator 








Hawarden, Iowa, Municipal Plant 


HE City of Hawarden, Iowa, oper- 

ated its Fulton-Diesel plant during 
the year ended March 3lst, 1926, at a 
cost of $4,142.18 for fuel oil. The annual 
coal bill for the old steam plant which the 
Fulton-Diesel equipment replaced aver- 
aged $22,239.98 during the preceding 
four years,—or a saving in favor of the 


Fulton-Diesel of $18,097.80 per annum. 


In fact, the entire cost of operating the 
Fulton-Diesel plant for the year, includ- 
ing all overhead charges, depreciation al- 
lowance, insurance, etc., was slightly 
more than one-half the amount of the 
steam plant’s coal bill alone. 


Fulton-Diesel installations have a history of economical amd dependable 


operation. 


We welcome the opportunity of giving you complete details of 


the many distinctive features of the design which has made this unit so out- 


standingly successful. 


May we send you a copy? 


FULTON IRON WORKS COMPANY, St. Louis, U. S. A. 


Successful engine builders for over seventy years. 
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CP Compressors 


An Investment 
in Shop Economy 


Bs of the innumerable daily jobs which 
call for the use of compressed air, stands 
the compressor, with its ability to increase or 
decrease production costs. 

Hundreds of manufacturers, contractors and 
railway shops are obtaining the greatest pos- 
sible shop economy through the use of Chicago 
Pneumatic Compressors 


With such features as Simplate Valves, 
automatic regulation and self-lubrication, CP’s 
represent an investment in shop economy and 
dependable, 


economical service year after 


year. 


Simplate Valves make these Compressors 
reliable even in 24-hour-a-day service. With 
low inertia to overcome, the lift of these discs 
is straight and uniform, affording a large 
effective area with small clearance. That is 
why these machines deliver the maximum 
volume of air with minimum power con- 
sumption. 


CP Stationary and Portable Compressors 
are supplied in steam, oil, belt and direct 
motor driven types to meet all compressed air 
requirements. Write for Bulletins containing 
full information. 


C-2141%4 


Chicago Pneumatic Tool Company 
Sales and Service Branches all over the World 


6 East Hth St., New York, N. Y. 
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BETHLEHEM 
POWER PLANT 


EQUIPMENT 


Diesel Oil Engines Heat Transfer Apparatus 
Complete Fuel Oil Burning Installations 
Reciprocating and Centrifugal Pumps for all services 


Pulverizers 





3ETHLEHEM STEEL COMPANY, General Offices, BETHLEHEM, PA. 
DISTRICT OFFICES 
New York Loston Philadel phi Baltimore W Atlanta Pittsburg] 
Bulkale Cleveland Detroit Cincinnati Chica St. Louis San 


COU 








UL TT 


SINGLE-VALVE, 











NON-RELEASING CORLISS 
POPPET VALVE HORIZONTAL UNIFLOW 
SIX CYLINDER VERTICAL UNIFLOW 


TTL LEE LCCC CCL 


Sizes 100 to 1600 LHLP. 


CCL CCC 


Hi 


Chuse Engine & Mig. Co.., 


Eastern Sales Office: 50 E. 


Mattoon, Hl. 


42nd St., New York City 
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PTT PLEO LOE OOOO LOGOUT eT TT Te 
= are designed and built f = 
: duty in driving stokers, fan pum ps = 
= and generator Entirely o-ed = 
= Automatic lubriecatic Capacities = 
to 200 brake horsepower Write for = 

catalog = 

Troy Engine & Machine Co. = 

Troy, Penna. a 

E 118 West Ohio St., Chicago, Il. = 
STULL ocd 


THT 
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CLARAGE}, 


HIGH SPEED ENGINES 
If you require a sturdy, economical steam a 
engine, investigate the Clarage Type V. . 
Will operate at high speeds with safety. & 
Ruggedly built, self-oiling, with all — : 
ing parts enclosed. 






Late ‘ip : 


Write for Catalog 
Clarage Fan Co., Kalamazoo, Mich. 


ing Of in Prin iL Cit 
I MMM 


POTTER 





TUT sonnei 


seen auaeett MIUUOUUUAEUUUOTUEEUOUOUEURONORUNNAOATT uuncuananaits DUDUNASEOATESAEEOUTEEOECUETOEETSEA TESTERS TOUT OEAE EE EO EE EE EOE 


Over 600 in Service 


Diesel siiiees ‘since 1898 






TO 


STULL 


‘Busch - ~Sulzer Bros- Diese —— Co l: 


St. Le OULS Mc 





iin Tit mT Mn TTA 
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ACCEPTABLE FOR FIRE PUMPS 


In fact, the underwriter’s specifications were r 
written years ago, largely from Sterling 
Engine details (and no engine is today so 
highly developed). Since then in the Jack- 
sonville, Fla., Norfolk, Va., Fire boats, at 
Oakville, Canada, and numerous other cities, 
Sterling engines have proven they can be 
started instantly and put out fires. 


\e/ Sterling 
















The VULCAN contains 4 six-cylinder STERLING engines on Midwest 
centrifugals running at 1200 revolutions The development of STERLING 


nd engines for Pumping service made this boat possible 
} Combustion 


a 


ys 
’ Engines 


STERLING ENGINE CO.., Dept. C-1 Buffalo, N.Y. 


Single units to 250 B.H.P. load. 
1200 revolutions, $20 a horsepower. 
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Here’s Another Anderson 
Going Into Light Plant Service 


This three cylinder, 150 H.P. Anderson Diesel 
Engine, and another just like it, are being in- 
stalled in the hght plant at Manchester, Ohio. 
It is perfectly logical that an increasingly large 
number of light and water plants are choosing 
Anderson Engines they have 
proved ability to produce depend- 
able power at a lower cost than any 

other tvpe of prime mover. 

Write for Catalog 3f-P 


ANDERSON ENGINE & 
FOUNDRY COMPANY 
ANDERSON, INDIANA 


New York New Orleans, Kansas City, 
Chicago San Antonio, Tampa, 
Bridgeport, O, 


3] ANDERSOR 
DIESEL ENGINES 


os’ 
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TTI CCC ee - raigmaaaiae ama abetecimaaialt iil TTTTTTHTTTTEETEEEEETTEELEEEEE LETTER CEE TEEPE = 
HARRISBURG Unaflow : = For medium and high pressures 
Corliss = : SPECIALLY suitable for large power plants. Steel 
; = = construction throughout, Straight tubes. All hand- 
8 NGINES Single Valve = = holes elliptical, their covers internal and removable 
= = through their own openings. Unrestricted circulation, 
2 = permitting forcing of fires with safety and economy. 
All Makes of Engines E = Send for bulletins on performance 
' = EDGE MOOR IRON COMPANY Edge Moor, Delaware 
Converted to Unaflow 2: 
Send for Bulletin 5 s | DG F I OR 
Harrisburg Foundry & Machine Works 5 : \ ter hibeDO Oll ERS 
= Ravelberg, Fe. = =i FOR INCREASED FUEL ECONOM ¥ FE 
Senn TULL suevncsscannonoouannonovsenegcasncgoonsegneugsngoguasnepeusnasoosnsceonsnevosnanennete Sanu TEEPE Ee 
STITT ELLE kd au TOU Tne 
NORDBERG N@RDEE RIG SAMUEL SMITH & SON CO. 
i N = \ , A “ts . . 130 Railroad Ave. 
Uniflow Engines - Corliss Engines:Diesel Engines : Paterson, New Jersey, U.S.A. 
: ‘tric Hoists 5 
: re crags mig a Machiner = HIGH PRESSURE BOILERS 
ondensers - Compressors ° Speci g : TANKS AND HEAVY PLATE WORK 
NORDBERG MANUFACTURING CO. = VULCANIZERS 
MACHINERY mitwaunee ore WISCONSIN E 
TTT ECCLES nuuiz CH 
Oe ee 


bahar ln sonar ree wv . 





POEL 


spuvnanaeueatt Teo 





= 2 All Steel Sectional Water Tube Boilers 
: ‘See full page a Int imac of month 2 5 A design and con at eeeguiiels 
= = co A rs 4 flow Engines a all 
ERIE, PA. Be ifugal v ; “oe 
3 Se = 5 ineplond Patedes & echins Wesks, mt pgo, N.Y. 
rans MTT ELLs MM cae LL THEE 
aa cseeceeteneter ten ee eeaaaamaaacaaeaaaemmmmamaaat TTTTEELELEEELULLT TTT PTPPUI LPT TTTEPIEELEL LEI TEELI LEST PEO PPOPTPPTEPLLULLLL GPT EPP P Pee TPT baa 






eLayal 


eC. Turbine Co.,Trenton. N.J. 


Ste am Frurbines, for all speec conditions 

D0 Doub le aed al ‘Sp aaa Reducing 
G “75. 10 Centrifugal Pumps, for all 
< ( B40 Centrifugal Blowers and 
Compressor s ‘ R40 Worm Reduction 
Gears R40 Flexible Couplings. Cuatalo 
KAO. Wat Whe Is. 


SVU UU 


TULL LL ELELELLLLL TELE CLs 


TTL LLL LLL 





| More than 10,000 in operation Write for Catalog 
$-255 Also Reduction Gears Catalog $-175 
| and Flexible Shaft Couplings Catalog S-665 


|| THE TERRY STEAM TURBINE co. HARTFORD, | co 


PTTL 

















TITTLE LL 
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ONN. | 


VOUETEDEDAUTEOUES TEED E SEE 


ne 


LADD Water Tube 


BOILERS 
The Ladd Water Tube Boiler Company 


‘ liary of Interna a ot Corp 


Stee National Bank Building, Pireslewst Pa. 
Chicago Office: 528 McCormick Bldg. 

New York Office: 200 Madison Avenue 
PTTL TELEETEEE EEE 


PAT 


TECTURE 


TURRET LEE 


TOUTE 
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EE od 
cuusQUnnunuenanduennnuuuenauincaayueneanucecgueseaaucegnaiagtaiien A0OURESEEAOOUERAOUEREOUERROEESIUEREOUE OONROEREEUEEEOOUERE OER SAUUUNANUENUUNAU ANNEAL ENUUEAU UCU UNT ERMAN TITLE 
a - Falls Busine i. 
E : STEAM TURBINES i : White for Bulletins. 
$5535 CENTRIFUGAL PUMPS = = 
Bet dente sete 9-5 jemi 2 = Natural Gas and Blast Furnace Gas Burners 

== =2:2ez2:s : 2 = GAS COMBUSTION CO., Pittsburgh, Pa. 
ST AMUULLLLLILLLTE TTT TTT TTT] UML HUE enn nuvavnnnncnnnnanncgcecgenennessusnnf™ Eat PUUTOUEEEUCDUOUE EET eee Tinta in EVECARE EASES CURED EENEME 
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When Geatidering: 


Turbines, Engines, Generators 
Motor-generators, Rotary Converters 
Synchronous Motors, or Turbo-Blowers 


Refer to our Family Group 


First issue of each month 
Ridgway Dynamo & Engine Co. 
A ee 


AUCUULUADAEAN 


RELL ECL LLL 





Ue 


FOCTEEEALOTLETOOTEEEELLGTT. 


E 


Mt cd 


TOLPOUECTEREEEEEEEEEEELL LL wi 


“rom 7" Power Plauiie 


Emergency Repairs—Always Ready 

Wire us your trouble. Instant Service 
H. B. UNDERWOOD CORPORATION 

d 1870 1015-1025 Hamilto Phila., Pa. 
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tablish n St. 
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Me ee ee ee ee ee oe ee eM TTT INN TTT TT TTT 9 
7 THE BABCOCK & WILCOX COMPANY 
= = 
: E 
= ~~ > Gan oT T oo wup , = 
: 5 Liserty Street, New York 
: Builders since 1868 of Makers of Steam Superheaters = £ 
| 7 ~ a, a S : 0 : z 
> Water Tube _ Boilers since 1898 and of Chain Grate —£ 
= . . - sis . “ye : \ : ; a ) = 
> of continuing reliability Stokers since 1893 €£ 
3 BRANCH OFFICES BRANCH OFFICES = 
a Boston, 49 Federal Street Detroit, Ford Building = 
S PHILADELPHIA. Packard Building New ORLEANS, 344 Camp Street = 
3 PirrspurGH, Karmers Deposit Bank Building Hovston TeXas, Southern Pacifie Building =z 
= Cl VELAND, (juardian Building DENVER, 444 Seventecnth Street = 
= CHICAG), Mi ge Buildit SaLt LAKE City, 405-6 Kearns Building = 
= CINCINNATI, Traction Buildins ; : San FrRANcIsco. Sheldon Building = 
= ATLANTA, Candler Building WORKS 1 ; pete : n4 Spade wag marae : 13 . = 
= PHOENIX. ArI¥., Heard Building : Dies ANGELES, 104-6 Central Building = 
= DaLLaAs, TEX., 2001 Magnolia Building Bayonne, N. J. SEATTLE, L. ©. Smith Building = 
= HoNoLULU, H. L, Castle & Cooke Building Barberton, Ohio HAVANNA, CuBA, Calle de Aguiar 104 =: 
= PORTLAND, OrRE., 805 Gasco Building SAN JUAN, Porro Rico, Roval Bank Building = 
PM VOCE 
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BIGELOW-HORNSBY 
WATER-TUBE 


. 2 —. 
aw = 


ooco BO re Le EX S$ cmos 


For over fifty vears, we have been manufacturing steam boilers. We are the 








TTA 


oldest and largest manufacturers of boilers in the New England States and have 
established a reputation of unexcelled workmanship and material; always striving 
to improve our product in every possible way, and having a plant equipped through- 


out with most modern up-to-date machinery 


Also Manufacturers of 
The Bigelow Horizontal Return Tubular Boiler 


The Bigelow-Manning Boiler The Bigelow Two Pass Boiler 


THE BIGELOW COMPANY, 68 River St., New Haven, Conn. 


NEW YORK PHILADELPHIA BOSTON 


PEOPPUDOPTV EDT 
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Seamless Forged Steel 


Sectional Header Boilers 
Our new scamless erged Steel Sectional 
Header Boiler is especially suitable for Large 
Power Plants. Built for High Pressures and 
all sizes and adaptable for all fuels. 


The Walsh & Weidner Boiler Co. 


Chattanooga, Tenn. 





New York Memphis Kansas City Havana, Cuba 
New Orleans Greenville, S.C. San Francisco Shanghai, China 

















































The Casey-Hedges 
SEMI-VERTICAL 
Water Tube 


BOILER 


\Iade in sizes to 2500 
hp and pressures to 
+50 Ibs. 





WATER TUBE BOILERS— 
ALL TYPES, SIZES, PRESSURES 


Write for Cataloque 
S-] 


The 
Casey-Hedges Co. 
Chattanooga, Tenn. 


Rep enta esinall 


we 


HUT 


eee \ 
ST. LOUIS, U. S. A. 
Boiler Manufacturers for 42 Years 


ie Es east - 
AMM ROL 
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The Wickes Horizontal Cross Drum Boiler 











the water level 
reading of your 
boiler when 
using 


LIBBEY 


RED LINE 
HIGH PRESSURE 


GAGE 
GLASS 


The Libbey Glass Mfg. Co. 
Railroad 
Glassware 


Toledo, Ohio 


Manufacturers of 
and Industrial 








The Wickes Vertical Water Tube Boiler 
The Wickes Horizontal Return Tubular Boiler 
Descriptive Literature Mailed on Request. 


THE WICKES BOILER CO. 
Saginaw, Mich. 
SALES OFFICES 


New York, 501 Fifth Ave, Pittsburgh, 1218 Empire Bldg. 
Chicago, 33 So. Clark St. Detroit, 1116 Penobscot Bldg. 
Seattle, 736 Henry Bldg. 
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UNION 


Water Tube Boilers 


IGH overload capacity coupled with quick steam- 
ing factors enable Union Water Tube Boilers to 
cope with peak demands, 


The simplicity of their construction assures easy cleaning. 


Tube scaling is minimized, due to the self-contained feed 
water purifier 








UNION IRON WORKS 
1500 Cascade St., Erie, Pa. 
Established 1890 
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POUPUERDOUEOE SMEG ACE TaEE 


“CONNELLY ' 


OILER. COMPANY Cleveland, Ohio 


Vertical Four Drum and Horizontal Cross Drum Water Tube Boilers 
In units of from 200 to 3000 hp. and for pressures up to 400 Ibs. 





Se 


Sd 


i 











TTT HUUTELUEQUEDETETRVECOOCTORYEDESE REDE ESCO EC TECEEETEETEE LSE 


S@T CLEANER 














Webster Blde., DuBois, Penna. 


Soot Cleaners For All Types of Water Tube and 
Super-Heaters and Economizers. 
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Return Tubular Boilers, 
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Tube Cleaners, Steam Specialties 
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for all sizes and types of boiler tubes 


Liberty Mfg. Company 

435 Grant Street, Pittsbursh, Pa. 
FOS CY Ay MRS WPI EEN Pe? TNR TT a ES 
MMU AAAAAAEASEALAG ASS AUSSEAESSUCOUEO ALEC A TERETE TESTE aE 
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s = aaa aaa caeecaaeeaa eae MITTAL : 
' : = The Babcock & Wilcox Tube Co. ; 
: : : Manufacturers of : 
TUBES > | = | 
: R ° ° 2 i p>) Ll EEL E 
esist corrosion— _- : 
- Whether it is charcoal iron tubes tor bad For Stationary, Locomotive and : 
z water conditions or lap-welded steel tubes =: Marine Boilers : 
: for good water conditions—Tyler Boiler : : 


‘Pubes will give lasting satistaction, 


All 


For 
mills have been making high 


= Babcock & 


over twenty years, the Company's 


, grade tubes for 
tubes are made to A.S.M.E. Code 


‘ : : s Wilcox boilers. The same 
Requirements. ‘ : = careful selection of raw materials, close 
= supervision of manufacture and rigid final 

Request full details, inspection are followed whether the tubes 


are made for Babcock & Wilcox boilers or 


THE TYLER TUBE & PIPE CO. 


SU eee 





for any other purpose. = 

WASHINGTON, PA. = 

WARENOUSE STOCKS The Wourne-Fuller ¢ Works and General Offices, BEAVER FALLS, PA. = 

Peter Company, Brooklyn, N. Y.;3 : ’ zs a = 

Pits Pa > . —. Ni — New York, 85 Liberty St. Chicago. Marquette Bldg. = 

X t = 

4.M. Cast! S ( | r Pittsburgh, Farmers Deposit Bldg Philadelphia, Packard Bldg = 

2 t be coe I i 7 s Boston, 49 Federal Street Cleveland, Guardian Bldg F 

‘ ) - 

MIM TTT ths MMT 
ATM 


SOUT Eee 
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Ballard. §p wasgue G (Company Inc. 2 


oiler etings Aimneys 
25 East 26th Street, New York 


EEE ed 
TT LLL 


CEUTTONN TEE 





acai cts eye pe sm meted ati 


“The Pioneer Boiler Treatment" 
Positively removes and prevents scale, 
stops leaks, pitting and corrosion 
GARRATT-CALLAHAN CO. 

San Francisco Chicago New York 
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for any boiler 


HUVDUEEDEEEEDD 


2 What ‘Tube 


wecul itely 


yout! boiler , Boles 


Viner al 


make is 
Company of 
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MUL can 








E fabricated tubes to fitait. Straight or bent, stand 
C0000 0d C0 ENTER CT ARC ALLELES , = 7 : 
ig ide pen ge “it 2 ard or eXtra gauge, any specication, we can 
g furnish it. 
= A large stock of boiler tubes in every standard 
= size is always carried in our warehouse, ready tor 
= immediate shipment. For the “world’s tastest 
= boiler tube service” phone, write or wire 











S2UUDOCUCEOE SUCCES 


WATER SOFTENING AND FILTRATION 

Upward Flow Zeolite Softeners Pressure Sand Filters 

pews Soda Softeners FFF Boiler Water Treatments 
Write for Bulletins 


Boiler Tube Company 
of America 


Park Building 


CHICAGO 


CUPPEEETETAL 


Pittsburgh, Pa 


NEW YORK 


PAIGE & JONES CHEMICALCOM6 


Makers of the Boiler Tube Company 
General Sales Office-Clechnical Dept.€? Works‘ HAMMOND-INDIANA Flat Suspended Arch 
Frecutire Offices: 461 Fourth Ave., New York. Offices in Principal Cities = 
PLIULITITLLITTETLLTLELTTT EET TTT TTT TTT TTT TTT PE AT TTTITTTETLAT LTTE TLL LEE EEE cd 
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S00 ene eee 


CLEAN HEATING SURFACES 


ARE MORE IMPORTANT THAN CLEAN FLOORS IN A BOILER ROOM 


iDdaas LLU 

















_ THE ROTO( OMPANY, ies Dee. ald Mined Be. NEWARK, N. J. 








Quick openin 3—self-closing, 
insurance against scalds! 


GRE E NS 


FUEL[ECONOMIZERS 

















They will save from 10 to 15 per cent on your coal 


bill by recovering a large part of the heat now being 
wasted up your stack. 


PEUDESDED DD ATUL TT Ee ee 


Millions of boiler horsepower to prove this saving. 
Get all the facts. 





peeeaeeetaal 





















SPULLECURUDACECUA SECU PECTECDEEEECOOP UE TOEE EEE 






































= <6 99 Suitable 
“PB H fer 1000 ths, »  ‘STHEGREEN|FUEL’/ECONOMIZER 
5 > 2 Pressure . ’ a = | 
: - 4 [BEACON INSYS 
= Oo 4cCo e = TTT iiiiiaic sme teeny TTT nn n 
: 4 1g 1 ressur = se i MITT 
: Monel Metal : = 
: Seat and Stem : = 
Gaus Cock at and S z 5 ngstrom 
= ; = = = PREHE ATER Y R 
5 “PBH” Hig ¥ Pressure Gauge Cocks are quick opening, self- = = 
closing and ese mb le the “P BH" regular Pressure cock = Recovers 70% stack heat, raises COz, im- = 
thousands of which are now in use) in design and work- 2 = proves combustion—Bulletin on request. 2 
manship. ‘They are much heavier in construction and have = = = 
the added feature of renewable monel metal valve seat = = THE AIR PREHEATER CORPORATION =z 
= and stem = 25 Broadway, N.Y. Works, Wellsville, N.Y. = 
: PRH , x , “ ” nial will not leal md they outlive the 5 TE MM TTT 
a rin many ea ’ Renewing pone seat or stem is ~ a Ms : mn TMC me 
eration ul lot ! ri Live remo g¢ cocK shank. rene Is = pe AS - ~ ~ . : 
require lit . Sturtevant Fuel Economizers 
= They ar misc 1 hot t and le ft Band patterns in % in ind Sturtevant Fuel Economizers by heating the 
= in. sl with Japanned iron weight Suitable boiler feed water, utilize the heat which is or 
= bin t dinarily wasted up th stack In many public 
= i} 0 or details and prices utility, and industrial ints throughout the 
We will furnish one or a set of three cocks for a reasonable trial. country Sturtevant Economizers have proved a = 
great investment. = 
The Paul B. Huyette Co., Inc. G 7 Sturtevant HYDE PARK, 
; 5 South 18th St., Phila., Pa. WMA UFLEVANE poston. mass. : 
= New York Oflice: 119 Broadway E - PUTS-AIR—TO—WORK— E 
Ean nn TTT TTT eae 








BOILER SETTINGS 


=stablished Liberty National Bank Bldg. 
Ptgo7 GEO. NAISMITH & SON PITTSBURGH, PAS. 


Any description of boiler. Anywhere 


ECOROMIZERS F O STER Cnt 


AIR HEATERS vw -_ phitasiohi Pitsburah Cle hehe SnOmewss, Bae lage ro WATER WALLS 


Denver § Franc La ing London, Eng 
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ETTER babbitt than Genuine 
‘“A’”’ doesn’t exist. It is the 
perfect result of a half century 
experience in metal making. 
Send us a trial order and we’ll 
prove it to you. 


Premium Quality at Ordinary Price 


Eagle “A” is a 
premium quality 
babbitt at no more 
cost than the 
ordinary. 

















HATEVER you do, don’t just 
take our word for it when we 
tell you that HOYT Solder is 
far superior. Try it and prove 
to yourself that what we say 
is true. 


Send for FREE Booklets 


Let us help you solve your solder and 
babbitt problems. Send for free Booklet B 













St. Louis 





New York 
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HOYT METAL CO. 


Chicago Detroit 











SONDERGLASS 


“The Unbreakable 


Gauge Glass” 













Often imitated 
but Never 
Equalled 


Offers a safe, 
sane and eco- 
nomical protection 
from flying glass. 
Sonderglass has three 
times the mechanical 
strength of ordinary glass, but 
more important, it resists sudden 
heat changes. It won’t break nor 
crack under the severest conditions. 


Try it and see ! 










FOR DARK PLACES 
use the 
Reflecting Type 
SONDERGLASS 


It magnifies the 
water level against 
a red and white 
enamel background, 
Easy to see it. 


“For clean tubes! 


The ‘Combination’ 
Brush and Scraper” 


The protected spring acts 
equally on each scraping arm 
—the brush follows and 
makes it 


Two Cleaners in One 


A. W. Chesterton Co. 


64 India St., Boston, Mass. 
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STOIMEIRS 


RiLEY ATRITA = s¥3i2m 
|PULVERIZED COAL 


RILEY STOKER CORPORATION 
9Neponset St.. Worcester, Mass., U.S.A. 
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‘DETROIT. 
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NDERFEED. 
[STOKERS): 


Opry RT ae Ay pa 
sk Tor Bulletin 1819, me i ne 
ih ; emer eceneareit Sy os R 
>) Detroit Stoker.Ccompany 
16) sro General: Motors Bldg - "Detroit 


Pent Mt tT iis Phccbiaeead 
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Che SIMPLEX 
UNIT SYSTEM | 


UNIT PULVERIZER 
FURNACE 
BURNERS PIPING 


Send for ie 
Like rature 
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S BEEKMAN ST. NEW YORK.NY. 














Forced or Natural Draft 
ILLINOIS STOKER CO 
1Ot W. Gth St., Alton, Mm, 


MIT 


rent spaces aspen snet a a ake aaa acc ca cata 


<i 


A large heater in a 


small space 
Catalog No. 85 
tells about the full line 


The Hoppes Manufacturing Co. 
19 Larch St., Springfield, O 
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The HART STOKER 


has these Five Special Features: 


| ated 





The Central Retort Stoker 

* that positively distributes 

the fuel over the entire grate 
surface. 


2 Necessary agitation of the 
coking coal is near the 
erust of the fuel bed. 
Hart Renewable Tuyeres 
* prevent stratifying or jet- 
ting air currents. 
4 Air system arranged in 
* zones permits a definite 
relation of air to fuel supply. 
5 Flexibility of operation 
* that is automatically con- 


2 S } trolled. 














Wy for Bulletin 
The Hart Stoker, Ltd., Weightman Bldg.. Phila., Pa. 
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we 
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LACLEDE can: STOKER 


The stoker for higher volatile coals, 
this field today. 


the dominant in 


Full Details Will he Sent on Request 
LACLEDE STOKER CO., 4438 Hunt Ave., St. Louis, Mo. 


eT 


BOUL CECE CECE Ceo 


Tete 


NATIONAL STOKERS" 
NATIONAL ARCHES 


The M. A. HOFFT CO. 
$14 Washignton Ave., INDIANAPOLIS, 


Room 1567—50 Church St... New York 

For Canada—National Stoker 
& Supply Co Ltd 60 Dufferin St., Toronto 
MTT TTT Te 





TT 


IND. 


thou 


Riley Ener 


REECE 





SAvevuynaenuengeeseNAUeAOAANNNAAEAEEAGOOUNNUONNUEAaDUEAENGedGudoueduedunNcosoedrenuoedctouenuenneanennuadenduedceatentedncaonsivoueoesvenicavcesceocusecoone 
Mechanical Stoker Hand Stoker (Heavy Duty) 
Semi-Mechanical Stoker Hand Stoker 

A Stoker for Every Boiler 


HUBER Os 


Minutes with oie Coal Bill 


FLYNN 6 EMRICH COMPANY 
305 North Holliday Street 
Baltimore, Maryland 
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BURKE STOKERS 


/ ‘Burn Cheap Coal—and Less of It.” 
FURNACES—MECHANICAL STOKERS—GRATES 
BURKE ENGINEERING COMPANY 


Tribune Tower HOLLAND Sloan Building 
CHICAGO MICHIGAN CLEVELAND 
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st Stoker 





“The worlds 's; 


A 14-hp. Motor Drives It. Hook it to a lamp socket. 


z CoKal Stoker Corp., 1014 Wrigley Bldg., Chicago 


TTT 
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laviord Stoker 


The FORCED DRAFT travelling grate stoker with 
7 improved features you sheuld know about. Send 
for Bulletin 11 to Rosedale Foundry & Machine 
Co., Columbus and Preble Ave.’s Pittsburgh, Pa. 
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cal ab fom a pound 


Manufactured in Cz 
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SMOOT CONTROL | 


complete sys stem—for machine 
Sues from one central point. 


HU 


regulation of any number 
Many prominent installations. 


of 


Smoot Engineering Corporation 
136 Liberty St., New York City 
Leaders in Modern Combustion Control 
> UT en 


HU 
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TEM 


& Repair Co. 





Morse Dry Dock 


Write for Booklet “‘P” 
Brooklyn, New York 
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SC 
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HAGAN CORPORATION 


Combustion and Chemical Engineers 


Specialists in Combustion Control 
and Boiler Water Conditioning 


Bowman Bldg., 3rd & Ross Sts., PITTSBURGH, PA. 
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COAL — GAS — OIL tices 





PULL 
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A well vata siilen written for the Executive as w ell as des Engineer gladly sent on request 


Ame rican Engineering Company, Philadelphis 


ld by AFFILIATED ENGINEERING COMPANIES, LTD 


Principal Sales Office: Southam Bldg., Montreal, Quebec. 
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-LITTLEFORD 


_BREECHINGS 


/ \, FORCED DRAFT 
| auers 


Specifications 
TANKS 


Blue Prints 

Quotation | SHEET AND 
PLATE STEEL 

CONSTRUCTION 


iL 
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LITTLEFORD BROS. 


451 EAST PEARL 
CINCINNATI, 


ST. 
OHIO. 
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Since 1884. 
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The Symbat of Gxt Hiunning Succvss: 


OIL BURNERS and 
OIL BURNING EQUIPMENT 


NATIONAL AIROIL BURNER CO. 
902 Thompson Street, Philadelphia, Pa 
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112 EAST 42nd ST. J 
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Increase Rating 


Of Your Boiler 


and secure Perfect Combustion 


TU 


with any Grade of Low Priced 
Fuel by installing a Forced 
Draft Blower. 


TELLER 


Hee a 


Read our Bulletin 145 


(SPruS 


350 Park Ave. Worcester, Mass. 


Engineering 
Corpo ation 





Turbine Driven 
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New 


by the admission of 


(jrate Bars. 


CYCLONE GR 


13 Grimes St., 





" 


SU eek 





GRATES 


More Steam From > 
Your Coal 


Better combustion in 


ur spaces in the one-prece 


ATE 





THLE ELE 


Throw away that slash bar! 


. SG 3 
's 
Ps - eH 
ee The purpose of a boiler furnace is to er 
et, produce /eat, and there is where Kelly doors. 
i : Rocking and Dumping Grates “come in.” 
ite Kelly Grates enable the fireman to pro fail 
a oe duce best combustion trom even the poor 3 
© ay est fuel Vhev enable the fireman to — 
* * contrel the tires. By means of levers at Kells 
te the boiler front the firemen can break up 
ei a caked fuel bed, sift ashes, dump clink- They 
Write for interesting booklet. 






York: 59 Park Place 


TTT CUCL 


COC 
TUUELLL 





CHEE 


TELE 


all parts of the fuel bed is secured 
more 


ir to the fire through tapered 


vrate bat design of Cyclone 


ves full descriptions—send for it. 


BAR CO. 


Buffalo, N. Y. 


Hit 





TELE Lc 


seen 


TELL 
TELL 


TLL 





furnace, no 


are furnished in any 


~ Est leer” 





and all without opening the fire 
The labor of firing is reduced 50‘ 


Kelly Rocking and Dumping Grates never 


save at least 10% in fuel, com- 
with stationary grates 
Gsrates are easy to install in any 


alterations being required. 


wanted. 


éC6., | 


111 W. Washington St. 


size 


Goshen, pees 


Chicago: 





shaking 
grates 


+. No opening of fire doors foi 


5. No warping or bending of 
6. Grates 
7. Air always open. 
8. Burns 10% to 25° 
9. Increases ethciency 


10. A shaking and 


cannot stick up in fire and burn 
spaces 
less coal. 

20% to 40! 
dumping grate. 


Installed on thirty days trial. 
Ask for details today. 


ARMSTRONG MEG. 
619 W. 


Liberty Springfield, Ohio 





COMPANY 





ree 
ee 


TEN POINTS WORTH REMEMBERING— 
1. No cored in air space 

2, No loss of coal into ash pit 

3. Constant air supply. 








BOILER GRATES 
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Eight Years with 


only Routine _ 


Attention « 


men 


; ee nen 


an 


Phelps Manufacturing Co., 
of Little Rock, Arkansas, 1s 
a pioneer among the blower 
manufacturers who have 
adopted Timken Bearings. 






There are records of Timken- 
equipped Phelps blowers whose 
bearings have lasted eight years 
and more with no attention except 
very occasional lubrication. 


Blower bearings which can resist 
the wear of thrust, speed and radial 
load so consistently would be re- 
markable enough. In addition 
Timken Bearings are so nearly 
frictionless that they save power 
for Phelps users, eliminate destruc- 
tive starting conditions, and per- 
mit better acceleration. 


Blowers must often be inaccessibly 
located, to be near the many opera- 
tions which may depend on an un- 
failing air supply. Hence there is 
special protection in the continu- 
ous attentionless service made 
possible by Timken Bearings. 


THE TIMKEN ROLLER BEARING CoO. 
S A N sy O NOC Go fF I O 


Technical information regarding bearing sizes and their mountings 

is obtainable from the Timken Roller Bearing Service & Sales Com- 

pany’s Branches located in the following cities: Atlanta, Boston, 

Buffalo, Chicago, Cincinnati, Cleveland, Dallas, Denver, Detroit, 

Kansas City, Los Angeles, Memphis, Milwaukee, Minneapolis, 

Newark, New York, Omaha, Philadelphia, Pittsburgh, Richmond, 
St. Louis, San Francisco, Seattle, Toronto, Winnipeg 


1 IMI INIS 


PaDepred 








ROLLER BEARINGS 
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CUSTODIS CHIMNEYS 


Alphons Custodis Chimney Construction Co. 
95 Nassau Street, New York 
Marquette Bldg., Chicago 


RADIAL BRICK CHIMNEYS— 
ALL SIZES 


CLLSUANACOACUACUUELAADEASLAUEL EET 


For Boilers Furnaces Smelt Office Buildings 
E Garbage Destructors Incinerators, Acid-Proof Chim 
: neys for Chemical Industries 


Boiler Settings Refractory Brick Wor’: 


Send for free hooklet 
Proper Size of Chimney, 


P4 
and 


“How to Determine Th 
“A Treatise on Calcula 





tion of Stresses in Brick Chimneys.” 
ATLANTA DALLAS RICHMOND 
CALTIMORE MILWAUKEE ST. LOUIs 
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American Chimney Corp. 
Main Office, 147 Fourth Ave., New York 


PRANCHES: 
Boston Cleveland Detroit 


Brick Chimneys--Boiler Settings 


give lasting service under severe operating 
conditions. Designed and built by men with 
long exverience. 


Philadelphia 
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ZERAC CTORIES COmp 


117 South 16th St., erga Pa. P4 








ROSTON MINNEAPOLIS SEATTLE = = 
Hic AGo PHILADELPHIA TORONTO = = Fire Clay, Silica, Chrome, Magnesite and Diaspore (High 
CLEVELAND PITTSBURGH “ MON' REAT =s = Alumina) Refracto i Gr feo o ( hrome H h Tem er ture Cement 
DETROIT PORTLAND. ORE VANCOUVER = = Branch Office | ' Chi Cleveland 
= E ’ t New ¥ 'ttsburel : 
MOT MIA mz Sui WN MIM 











CHIMNEYS 


RADIAL BRICK CONCRETE 


BOILER SETTINGS 
COMPLETE POWER PLANTS 


THE RUST ENGINEERING CO. 
ENGINEERS--CONSTRUCTORS 


312 ROSS STREET, PITTSBURGH, PA. 
NEW YORK -- WASHINGTON - - 
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Stoker 
Fans 


Repeat orders from many 


of the country’s largest 
power plants tell the 
storv of “Buftalo” eff- 


ciency, economy and de- 


pendability. 





448 Broadway 


Buffalo Forge Company faex’y 


STITT LLL 


See eee 
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LIPTAK 


Double-Suspension Arch—Single-Suspension 
Arch—Interlocking Fire-Brick Wall 


Write for compiete information 


Liptak Fire Brick Arch Company, Mexico, Mo. 
Branch Office 50 Chureb St., New York City and 
221 East Culleruon St., Chicago 
Sales Offices in Principal Cities 
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Manufacturers“ 
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SAUL ho 


The Standard for 82 Years 


LACLEDE FIRE BRICK © 


LACLEDE-CHRISTY, ST.LOUIS.U.S.A. 


Originators of Suprafrax, the wei matroctecy 


DUDE 


“Ue 


as 
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BIGELOW ARCH COMPANY 
THE BIGELOW SUSPENDED ARCH 


+6 w Owen AVENVE 


DETROIT, MICH. 


Send for Catalog. 
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NEEMES | 


GRATES AND STOKERS 


Shaking and Dumping Types Hand-Operated 
Send for bulletins 
Neemes Foundry, Inc., Troy, N. Y. 
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aveiien Sitio Copper Floats 


= You can reduce your float repair expense by 
S order Hercules Floats. They are built to 
= last, and embody the greatest strength, dura- 
= bility and buoyaney Give excellent service, 

Made in all sizes from 2% in. to 24 in. Write, 


y 
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HERCULES FLOAT WORKS 
200 Franklin St., Springfield, Mass. 
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WALSH FIRE CLAY PRODUCTS om \ 
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DURA-STIX 


has achieved a dignified reputation for faithful 
service to industry. 


Bonds and Extends the life of fire brick in the be st kngwn 
plants of America. Booklet PH s how 


KEYSTONE REFRACTORIES CO., 120 Liberty St., ‘New York 
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ee § There was No 
- Argument About It 


pee PRAX Brick were installed in the side walls of a 
350-HP Heine Boiler at the Bissel Point Pumping 
Station at St. Louis. 









After 2,688 steaming hours, running the boiler at 200% 
rating, they wanted to see how the brick were standing up. 
They found that there was no argument about the efficient 
service of Carbofrax. The brick were practically the same 
as when installed. 

There was no fusion of clinker to the walls. There was no 
softening or disintegration of a single brick. Note the close- 
up photo of one of the Carbofrax sections 

On the strength of this showing the Water Department 
engineers immediately decided to use Carbofrax in each of 
four new Heine 400-HP boilers to be installed 

There was no argument about Carbofrax—the Carborun- 
dum Refractory—there never is. 


CARBORUNDUM REFRACTORIES 


Brick and Tile for Boiler and Furnace Settings; Muffles for Enameling Furnaces; 
Hearths for Heat Treating Furnaces; Cements for all High Temperature Work 


THE CARBORUNDUM COMPANY, PERTH AMBOY,N. J. 
Williams & Wilson, Ltd., Montreal Abrasive Machine Supply Co., Newark, N. J. pantera tase 


Company for & 


Christy Firebrick Co., St. Louis, Mo Carbide, This Trale Mark is the exclu 





sive property of The Carborundum Company 





Pacific Abrasive Supply Co., San Francisco, Los Angeles 
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—Wet— 
High ‘Temperature Cement 


A highly refractory cement of unequalled binding power. 


teed to stand up under temperatures 
or crack. 


When mixed with crushed old fire 
may 


a fine patching material or it 
furnace lining. Write us for full d 


Use “MONO” Baffling in your boilers. “It Hugs 
the Tubes.” Designed by experts to meet your 
requirements. Never gives trouble from leakage. 
Write for details. 


King 


Refractories Co., Inc. 
Main Office and Works: 
1709-1715 Niagara St., Buffalo, N. Y. 





(Guaran- 


to 3218 deg. F. Will not crumble 


Gives lasting service and preserves the life of the lining. 
brick PLASTIKDO will make 
boiler 


be used to build 


etails. 


solid 





























For Every Boiler 
‘Stokered or Hand- Fired 


wing 
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STEEL MIXTURE 


EG US PATO 
ry my weesyeye 7 


Boiler Door Arches, Fire Box Lining, Back Arches (for h. r. t. 


boilers), Flat Suspended Furnace Arches, Air-Cooled Furnace 

= Walls, Standard Fire Brick, High Temperature Cement. Write 
for Booklets. McLEOD & HENRY CO., Troy, N. Y. Branch 
Offices: 


New York, Boston, Cleveland, Detroit. 


STEELE EEL 


Then get the price of doing the job 
the double-life Plibrico way. Get 
sSurnaces Or 100. longer furnace life with joint- 
Engineers, stocks 
and installation crews in 85 cities. 








Plibrico Tointless Firebrick Co. 
1844 Kingsbury St., Chicago, Il. 


















: Turbine Blower 
E The Original-The Standard = 
= Jit spate = ee 
: No Ducts-Low Cost. = Repairing 
: More Capacity - Better z 
i Gfficie ney with any fuel = settin less Plibrico. 
|. a LIWinMKC. hailere 5 
: Bulletin 77 S z 
: 9th Ave & 13th St. New York 
PULL Deco eee eee UOT UUULLIATTATEATCUUTEUTLUATEMEUMSEUESUETUEATTE TEE UUM S 2 
= = = r “ " .. 2 
Ra F : There IS a Difference 
= ‘FIRE BRICK CEMENT = 
= ..: v + ‘. 2: 
= cm Reg. U. & Fat. OF e RAMTITE. The next 
= The ge High ch ag ede gt ee & = monolithic furnace lining 
tt rife for service ata an inform 1 = = _ = : a 
= BOTFIELD REFRACTORIES COMPANY 22 —_ _ The S. Obermayer omapaer 
3 785 South Swanson St., Philadelphia, Pa. = = 2563 W. 18th Street 
i a Gi 
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The RAMTITE ad in the issue of December 21 shows 
the advantages of the uniformity in the weight of 


ad on this different plastic 
will 


TELE ELC 


appear January 4. 


Chicago, Illinois 
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4 OO O BECO BAFFLE &w@\: 
tt The only positive expansion , = 
joint on the market Appli Se ~ = 

cable to vertical and horizon- ~ = 

tal water tube boil NOT ~~ = 

monolithic No ti iling ey ee = 

ee = 

BOILER ENGINEERING CO. — Ww: 

931 Federal Trust ae ° _ - = 

4 Newark, N. J. = 





(Turner BaffleWalls) 


Preduced exclusively by The Engineer Company 





Sales Offices in the 
arger Cities 


The Engineer Co, 


17 Battery Place 
New York City 


@alanced Draft) 





= 
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Produces exclusively by The Engincer Company 
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DETRICK WALLS 


For 


In oi! fired furnaces where the high ratings 
and high temperatures ordinarily cause heavy 
refractory maintenance the Detrick Sectional 
Supported Wall has proven a genuine success. 
The longer life of this modern furnace lining 
has made possible a saving in a very short 
time. 


The inherent design of the Detrick Wall has 
exactly tulfilled the requirements of an oik 


fired setting. “The cooling air which is con- 
stantly passing behind the inner lining bathes 
the projected flanges of the hanger castings and 


removes the excess heat from the refractory. 
In this way the refractory is maintained at a 
temperature below its fusing point and lasts 
many times as long as the refractory in other 
type walls. 


Oil Fired Furnaces 


In many oil fired furnaces the Detrick con- 
struction has actually lasted three and four 
times as long as ordinary high grade fire brick 
lining under identical conditions. The fact 
that each section of wall is supported inde- 
pendently of every other section, as well as 
the fact that the wall is provided with cooling 
fins to remove the excess heat, makes this great 
difference in life possible. 


Many of the large oil refining companies who 
have been users of Detrick Arches for many 
years are now adopting the Detrick Sectional 
Supported Wall for their high temperature 
furnaces because they have croven a_ great 
saving in furnace wall maintenance. Shall we 
send you our wall bulletin which tells you 
fully of this construction ? 


M. H. DETRICK CO., 140 So. Dearborn St., Chicago 


New York, 50 Church St. 


Pittsburgh, Empire Bldg. 


Branches in Principal Cities. 


Sectional 
Supported 


|“ BETTER THAN THE REFRACTORY OF WHICH IT IS MADE” 


DETRICK WALLS 
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Simple in design. 
Well proportioned. 
Ruggedly constructed. 


Withstands severe 
service, 





We also make 





Run of 


operation. 


1 complete line of 


Coal and Ash Handling Equipment 


Write us. 


Our Engineering Department 
is at your service. 


THE WEBSTER MEG. CO. 


mine or 


WEBSTER COAL CRUSHERS 


large 


lumps of coal can be re- 
duced to any required 


size in one oper ration. 
Can be adjusted to 
change size while in 


Send for Catalog No.4 








1856 N. Kostner Ave., Chicago, Hl. 
Webster-Brinkley Co., Seattle Webster-Inglis, Ltd., Toronto 
Boston Buttalo Cincinnati Cleveland New York Philadelphia Pittsburgh St. Louis 
SECC a ed A PUUEUTUAUTETEDOETEEEE COC 
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The Husky 






TELE 


DREADNAUGHT 


—built by Master Builders 
HAS THE ‘‘GUTS”’ 
Absolutely 
Guaranteed 


BLAW-KNOX CO. 


651 Farmers Bank Bidg. 





Mitchell Electric Vibrating Screens, Cut-off Valves 
or Gates, Industrial Railways, Automatic Railways, 
Cable Railways, Cars, Tracks, Switches, Motor Cars, 
Scales, Conveyors, Skip Hoists, Weighing and Meas- 





PITTSBURGH, PA. 





BLAWKNOX_ 
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TAKE-UP REELS 


g) Hayward buckets 


“Dig for all the World” 
THE HAYWARD COMPANY 


44~50 penemen St.,New York. NY. 





AUTOMATIC 
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High Duty Magnetic Pulley | 


“WOE eee 


PROTECT YOUR CRUSHER 


Keep Out Tramp Iron with a 


Valuable Booklet sent free on request 


MAGNETIC MANUFACTURING CO. 
273 23rd Ave., Milwaukee, Wis. 
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uring Devices, Coal Crackers, “‘Stevedore’’ Trans- 

mission Rope and Hoisting Rope, Hunt Rope Coup- 

lings, “Stevedore” Drilling Cable, and the ‘‘Floto- 
= Grav” (Coke Reclamation System). 


; C. W. HUNT CO., Inc. 
= Van & Rich. Ter., 


CHICAGO MONTREAL 


SU eee 
-UNITED®i:® CONVEYORS -°- : 
JET = 

The Conveyor with Exterior Wear Sections = 

For Handling Ashes, Coke Breeze, Etc. = 
STORAGE BINS FOR ASH AND COAL rte «62 

United Conveyor Corp. ! = 

= Tit Old Colony Bldg., Chicago, Il 4 = = 
ey za New York City, | jf = 
= Bulletin | ) . Room 403, 1269 Broadway } fas ‘| = 
= 105 ™ Neste Sein A Peony = 
= 9 = — ae a= 
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Staten Island, New York City 
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Whether you are burning oil, firing coal by 
hand or using Stokers you should 
investigate the 
KENNEDY AIRSWEPT TUBE MILL 


for Firing Powdered Coal 








ACTUAL RESULTS OBTAINED SHOW: 


1 Higher Efficiencies 4 Power Consumption Lower 
per ton than any other pulverizer. 
Due to finer pulverization than can be obtained Absolute Dependability 
with any other type of pulverizer. More dependable than motor or boiler. 
6 Perfect Combustion 
Can have perfect automatic heat control and uni- 


JI 


~ 


2 Savings Ranging from 10 to 60% 


3 Extremely Low Maintenance Costs form impalpable dust which is indispensable to per- 
One concern operated pulverizer continuously for 3 tect combustion. 
vears without spending one penny for repairs. 7 Can be adapted to Existing Settings 
May, we estimate on equipping your existing or conte mplated plants F 
Complete data gladly furnished upon request. 
KENNEDY-VAN SAUN MBFG. & ENG. CORPORATION 
MANUFACTURERS OF: Crushing, Mining and Cement Machinery—Pulverized Coal Equipment 
50 Church St., New York City 
Rue des Mathuri i s Spring St Fairchild & Littlefle 107 So. Dearborn § } Cullinan Blag. 
Pari Fran La Angeles, Calif 11 Emaxcee Bid Greenville. S. C Chicago, Il Johannesburg, Brit. So. Afric 
justralian Agents: William Adams & Co., Ltd, R. E. Bogs Canadivn Agents: Canadian Pairbanks-Morse Co, 


175 Claren St.. Svdney. Australia Age-Herald Lidg., Birmingt Ala 84 St. Antoine St., Montreal, Que., Can 

















54 Buying—P OW E R—Section Vol. 64, No. 26 








ROLL = 


YOUR 
OWN 


Monolithic 


Furnace Linings 


Can be easily made by using old fire 
brick, crushed to ! inch or finer, and 
mixed with any high temperature ce- 
ment. Entire new furnace linings in 
one piece made of this material are 
superior in many respects to laid up 
brick. 


AMERICAN 
Rolling Ring Type 
GROG CRUSHER 


Brick bats can be crushed most eco- 
nomically in the American Ring Type 
Crusher, style No. 13, especially built 

- for this pur- 
pose. Wewill 
gladly furnish 
details. 


= 

















No. 13 American Pulverizer 


Write for Particulars 


AMERICAN PULVERIZER CO. 


Eighteenth and Austin Streets 
ST. LOUIS, MO. 








‘Gift, CUCETAUUCAEEUECETE EEE 


Gifford-Wood “ 


Coal and Ash Handling cedan | 


Elevators, Conveyors, Crushers, Weigh Larries, 
Portable Conveyors, Electric Car Pullers, Etc. 
GIFFORD-WOOD CO_ 17 HILL ST... HTINSON. N. Y. 

New York Chicago Boston Pittsburgh San Franicisco 
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A Complete Line of coal and 

ash handling machinery backed 

by capable Engineering Service. 
ROBINS CONVEYING BELT COMPANY 


COUEELLELLEELL LULL 


SUED 














15 Park Row, New York 
Tee eee eee 1H0UHUUELEEEHEATTTTTTTNTTTNUALAs 
SOUT 
= Pw a; any ay ey ey oe Lit. raj i... It hac bool ! 
ft Coal and Ash Handling Equipment 
= it —_ c 
=ty ¢ wx Traveling Water Streens 
= rt Chain — Buckets — Sprockets 
: RE CHAIN BELT COMPANY = 
= re = TIT Park Street, Milwaukee, Wis, - 
: Cs ae + — — ee <. = 
icauienseiiiaainiinat TTL 
PLCC 
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Hydrojet Ash Sluicing Systems 
Water Collecting Ash Gates 
Cast Iron Ash Hoppers, Tanks & Coal Bunkers 


ALLEN-SHERMAN-HOFF COMPANY 


W000 





= 261° South 15th Street, Philadelphia 
STOO TUTE TOTO TEE 
SUC 


COLL LLL 


BROWNHOIST 


: Locomotive Cranes Clamshell Buckets 
: Chain Conveyors Coal Crushers 
Belt Conveyors Coal Bins 


3 The Brown Hoisting Machinery Company 
= Cleveland, Ohio 


PTET TTT tc 











Sauerman Bros., Inc. 
462 S. Clinton St., Chicago 





F TUT TTT TL 
2 A mw satan For Your Aid : 
3 Send fc w bi t! St ce of Coal = 
= ial | \ 1 t 1 = 
= t! t of i i It is yours fo = 
= th i t 


TU 
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Protect Your Crushers 


KEEP OUT TRAMP IRON WITH 
THE ACME MAGNETIC PULLEY L 
standardized separation » 


THE ACME MAGNETIC PULLEY CoO. 
9 Seuth Clinton Street Chicage, Illinois 
na W UL 
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SSUUCTU TOUTE EEE COE Wi SUUUUEHUNEANNENNOUAUAUGEGENENSHONUNUNUNUNDEUEGEOELULUGELOOENSUAUEOLAOOUCUUEUENUMUMENEROAUEUU EERE Ata RENE i: 
Centrifugal i : 
entrifugal Pumps a | : 
: ° sg AN INDIVIDUAL - 
: and Steam Turbines aE 
: : “Individual” in Design, in Construction, in Operation— = 
= = ombining large capacity with small expenditure of Steam = 
: = Phe Dean Durable Duplex Steam Pump is long stroke = 
= = smooth running. Design and construction of valve move = 
: = ment overcomes tendency to short stroke; therefore pump = = 
2 = operates at full capacity at all times. > 
: — “PEAN-Hitt Pumr(o. % = : = 
: The Turbine Driven Boiler Feed Pump : 
of Undivided Responsibility : z (eine , 
= This means that both the pump and turbine are designed, = 5 ares | : 
= built, and tested in one shop. = 5 ; A : 
5 All pumps are rigidly tested before shipment and come to 3 = 
= you ready to serve your requirements with a reputation a NEW YORK: 149 BROADWAY 
= that justifies your confidence. = 
z Send for complete catalogues. : ESTABLISHED 1869 
DEAN HILL PUMP Go. © DEAN BROS. COMPANY — 
ANDERSON /ND. | INDIANAPOLIS ND. 
5 2 8 327 W. 10th STREET = 
= New York Office: 149 Broadway = = 
Issac cect agua elites SUUUUUNNEOUCUENAUOEUEU CUD EUNAU UE CESA UL EET ACETATE 
SO SE SC TITTLE ELLER he 
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LDRICH 


THE ALDRICH PUMP COMPANY 


Department “A” 
ALLENTOWN, PENNA. 


Send for a complete set of Pump Data 
ERTICAL POWER 


Vv 
HORIZONTAL 





TRIPLEX 
QUINTUPLEX 
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CENTRIFUGAL 
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PUMPS : 
LECOURTENAY CO. 
ian ae cgi 
‘PNEUMO“GRAVITY CLEANED COAL 





SEMI- Mines 
BITUMINOUS sine 


PEALE.PEACOCK & KERR ; 


in Bldg., 


Mines developed and mechanically equipped 
tual output of 4.000.000 tons 


PLE 
TELL 


Or Broadway, New York North Amerit 


in Canada—Canadian Blower & Forge Company, Lid, 


ae 


Reliable 


it helps to produce 


\ “Buffalo” R DS Boiler Feed Pump is tested 


tor the 


sume conditions under which it is. to 
operate—including the temperature of the teed 
water. All the uncertainty and = risk has been 


eliminated before the pump is ever installed. You 


can know that it is evoIng to function according 
to the specifications for which it is sold and to 
stand up under long continuous service. 


Buffalo Steam Pump Company 
448 Broadway, Buffalo, N. Y. 





as the Power 


. Kitchener, Ont, 


Boiler Feed Pumps 
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Worthington Simplex Pumps 
in Boston City Hall Annex 
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Preferred by 


many~ because 
of its simplicity 














HE simplex steam pump has the advantage 

of being exceptionally simple in construction, 
of great reliability and free of any tendency to 
short stroke. 

Once started it will keep on pumping with the 
same regular, rhythmic movement until the steam 
is shut off. 

These are the reasons that this type of pump is 
preferred by many busy engineers for such services 
as boiler-feed, plant water supply, vacuum heating 
and general water service. 





Pumps Condensers 
Oil and Gas Engines 
Feedwater Heaters 


Oil and Water Meters 


Compressors 











apart os hing PUMP ano MACHINERY CORPORATIOTS1 


s Broadway, New York. N. Y. 
Please Simplex and Duplex steam pumps 
No shan n chs nant de 4S taeda baw oieaneaeds 
( pany 
Add 
Title 


18-6131-4 





Vol. 64, No. 26 





Stage, Double 


Single 


Suction Underwriter’s Pump 


Your Kind 
of Pumps 


After all, you’ve got to live with your pumps a 
good many years. 


Think what it means to you to have pumps 
you can always depend upon, pumps whose 
high efficiency is sustained throughout years 
of continuous service with a minimum amount 
of maintenance—Warren Pumps. 





For Warren Centrifugal and Reciprocating 
Pumps are built by an organization that has 
devoted itself exclusively for twenty-nine 
years to building the finest pumps that human 
skill and experience can produce. And every 
Warren Pump is tested to prove its ability to 
meet Warren standards. 


If you judge pumps on the basis of cost per 
year, Warren Pumps are your kind of pumps. 
Ask us for Bulletins covering pumps for any 
or every service in your plant. 





Standard Duplex Piston Pump 








Steam Pump Company 


Incorporated 


Warren, Mass. 





Boston 
Philadelphia 


Atlanta 
Chicago 


St. Paul 
Scranton 


Toroato New York 


457 


San Francisco Pittsburgh 
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Preferred in High Pressure Plants 


The following partial list of the more prominent high pressure cen- 
tral stations and industrial plants for which orders have been received 
during 1926 voices the opinion of the leading engineering authorities 
concerning 


Ge 99 Feed Water 
CI | 
Regulation 





Kdgar Station Weymouth, Mass. 1200 Ib. 
Cn Stanton Station West Pittston, Pa. 750 Ib. 
Picshinien Solvay Process Co. Syracuse, N. Y. 750 |b. 
oe Crawford Ave. Station Chicago, II. 650 lb. 
. | No. + Unit—2 Units equipped in 1924. 
' opie — Potomac Electric Co. Washington, D. C. 400 Ib. 
venpe station Southern Power Co. Spencer, N. C. 400 Ib. 
ee al Valley Ice Co. . San Benito, Tex. 400 Ib. 
sections. Texas Central Power Co. Victoria, Tex. 400 Ib. 


Southwestern Gas 
Sherman Creek 


& Electric Co. Shreveport, La. 400 Ib. 
ne ene . ‘ - y y 
Pine Grove Appalachian Power Co. Kenova, W. Va. 
Appalachian Power Co. Logan, W. Va. 


Appalachian Power Co. Cabin Creek, W. Va. 


We will be pleased to American Steel & Wire Co. Cleveland, O. 


submit our recom- 


a Semet Solvay Co. Harriett, N.Y. 
ndations, concern- fi nai 
ee eae Anchis Copper Co. Chile 
ing the application to c ‘ ; ; 
“S.C” Feed Water Fordson Power Plant Detroit, Mich. 
Regulation to your W. Va. Pulp & Paper Co. Covington, W. Va. 
plant. Chrvsler Motor Co. Detroit, Mich. 
Ford Motor Co. 
(Iuincoln Plant) Detroit,, Mich. 





Interesting Bulletins on request. 











a The “S-C” Regulator Mfg. Co. 
a ny VM | ° ' > 5 . . . 2 
Whe gee: pos ata: Mechanical Regulation Engineers 
: it ‘ : ° ° 
| \ibt i Fostoria, Ohio 
‘ie = 4 od 7 ‘ Manufacturers of “S-C" Feed Water 
' | ey ew ge Regulators, Pump Governors, Requlat 
: pa | a # ing and Relief Valves, Drainage 
es sl il illo | Controls 
sion > i ” kat Bs 
Y a SNL yw am # i 
« if = ef: ss . i- 
3 abil ee ER EE, 
om | a a ki i oe ar: ( St 
- t { j ee = os ( 
a ed - THE . _— Cj 
i = “* as 
er \ 
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SUUUUUUCUOAUUUUUEAAGUEOUUEEUTA LEELA HT IML 
= Why Put Up 
MASON Hand Regulation 
: Hand Regulation 
: of Boiler Feed? 
You can never hope 
e e = ‘ F 
Boiler Feed Line : to attain maximum 
: economy and. efh- 
ciency with it. Be- 
tween high water 
Regulator and low water your 
profits will continue 
7 dribbling away. 
E Specially designed for use on boiler feed pumps to E ) | L N 
= maintain the right pressure in the feed lines to the = 
= boilers. It is backed by the efficiency test given every = = FE d W. R ] 
= Mason Regulator and the accumulated experience of = = ee ater e u ators 
a this company’s forty years of specialization in pressure = : 
= control. = Provide automatic mechanical regulation that can be = 
z natal : 3 depended upon to keep the water level at middle gauge. = 
Write for descriptive Catalog 62. 2 hey hold the water levei at a fixed point, under all = 
494 = operating conditions and at all boiler loads. - 
= They require no attention. Their operation depends upon 
e gravity and NOT upon expansion tubes, floats or dia- 
: phragms. The money saved pays the cost of a good 
= regulator many times over. 
é g = Ask for catalog and details about our Trial Offer, 
: ° rs OKO zl The Chaplin-Fulton Mfg. Co. 
3 5 28-34 Penn Ave., Pittsburgh, Penna. 
: MASON REGULATOR CO. = nes acer, oa 
5 Boston, Mass. = Also Manufacturers of the Fulton Pump Governor 
2 = 5 
Aut TUCVOUULEVUAUOUNOCUUROCENONOOEEUGUGAOEEEENO EEE ! COTUETORSCUGGCENAEAEEEEOEO LECT EEE Wie Sar 
PIATT IRON WORKS —- DAYTON.OHIO. 2 3 RoTURBo CENTRIFUGAL 












~ Smith-Vaile Giw Pumps 
Hi 14a p- Steam and Power 
ere Pumping Machinery 


Manistee Iron Works Co., Manistee, Mich’ 








UU uu i 











TUTTLE CELLO 


MoRRIS 


CENTRIFUGAL PUMPS 
: Morris Machine Works, Baldwinsville, N. Y. 


PTTL 





Vee UU , 

Air Washers, Cooling ' ELS 
Ponds. Air Filters Md 
Self-Cleaning Strainers 
Nozzles of all kinds 


Send for Bulletin C-27 






SPRAY 
ENGINEERING CO, 
60 Hich Street, 
BOSTON, MASS, 


PUL 
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SUCTTEATEOETT 


FUNUOVADATANUACUETOOETOTNCON AA ETOETUATE AUER ALAST SUG E EE ETU EACLE 
















RUBBER PUMP VALVES ‘ 


Complete line of rubber pump valves for every purpose. In all fr 
sizes and densities. A valve for every purpose. 


QUAKER CITY RUBBER COMPANY 


Manufacturers of Mechanical Rubber Goods, Auto Tires and Tubes 
Main Office and Factory: Wissinoming, PHILADELPHIA, PA. 
CHICAGO PITTSBURGH NEW YORK SAN FRANCISCO 








SUUUOTTAOOTU eee 


A SYMBOL 


ee 


TODETEE NTT 





TMT 








Md 


CONDENSER AND ENGINEERING CO. 
Works-Carteret,N.J- Newburgh, N-Y.— Office, 149 Broadway, NLY. 


CONDENSING AND HEAT BALANCING EQUIPMENT 
Condensers —all types, Cooling Towers—natural and mechanical draft, 
Steam Jet Air Pumps, Heaters, Heat Exchangers, Expansion Joints, 
Centrifugal Pumps, Boiler Feed Pumps, Evaporators, Turbines, 
“Crescent Brand"’ Brass and Copper Tubes and Pipe. 









2 y POSITIVE LONG service W 

3 OIL LUBRICATION em ATLOW cosTr Y 

= ~ SEND FOR CATALOG ~ 
MILWAUKEE ELECTRIC CRANE & MFG. CORP. MILWAUKEE  ~v. & 


MILWAUKEE CRANES & HOIST. » 


STITT ee 
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In use all 
over the world 


Penberthy Injectors 
are safeguarding boiler 
operation in almost 
every country of the 
world. 





Whe 








Steam. Traps 


arefarabovetheordinary 














Automatic Injectors 


They start quickly, and auto- 
matically continue to feed the 
boilers without attention. 


Send for our literature to get 
details. 





Penberthy Injector Co. 


(Established 1886) 


Safeguard , : 
Automatic Canadian Plant: Windsor, Canada 


MTT MTU 


Water Gage 1236 Holden Ave., Detroit, Mich. 











STL 


TETTTEY UUUUTEEUERCUUEDEEOECEO TENTED DECOUEEEEETEEEEE TEER ATONE 


c 


ain 





Henn none 


SARCO STEAM TRAP 


Ts self-adjusting at vr ressures from 0 to 100 Ibs, 
Screws richt into pipe li: O::ly one moving Pi ni 
Costs 2bout one-third the vri of kuels t or floa ttr 

Sold on 30 days’ free trial. Bookiet A-2¢ 


















I on panes 


Y SO THE MAN who thinks a trap is just a trap 
SARCO CO., Inc., 183 Madison Ave., New York ce 


—an investigation of Strong Steam Traps and 





TUTETUCONUN UEDA OTTALEEDEASEO NS PSEDTO NET 





SUAAAATENUATUELSUTEUEEVUEENLAETEA COREL EDEL ESTEE 


their performance in actual service will prove to be 
Hah TUCUUAUTUETENEELOCEELEGSSN ANAS TE ESEELEELEECETOEEDEOODENED OOOO OO GOATS ETOP TEES TOT OOO TATOO OOOO ST ETE T PEEP ONSET ATA TEEPE EE 





HNAUUANTANAQUUARS0U0400S000U0000ENN0A00OUUONNUOOUUOSEROOOUAUAESAOUOURENOUOUUUEEEUO UU EEESOUU ETAL TAO EEEETATD a revelation. 


Armstrong Steam Traps 


The inverted submerged principle gives: 
Greater capacity than any trap of equal size. Self- 
scrubbing. Cannot pass steam, action quick and posi- 
tive. Non air-binding. Small size. Low cost. 
Big Catalog Free 
Armstrong Machine Works, 312 Maple St., Three Rivers, Mich. 


Our Guarantee that Strong Steam Traps_ will 


remain tight for one year without attention is made 
possible only because both the valves and the seats 
are made of ANUM-METL. This is a special 


alloy, which is extremely tough and wear-resisting. 








PULL LUELLA Led 


Sa 











TPT mune The quick opening and closine of the valve elimi 
MTEL CCC ELEC CLE CEC LLC 
















z é nates wire drawing. “This action is obtained by 
= OL URE GO SERA, OOS eels ee ves : powerful leverage of the buoyant, sloping bottom 
2 | nace : ' I = bucket. 
E , = Strong Steam Traps can be tested right in service 
5 DETROIT “MICHIGAN = : 
2 = by opening a globe valve. 
= G STEAM SAVING EQUIPMENT : = : 
= eae TRAPS a STEAM AND ‘OTL SEPARATORS = 
= —_ ee ; = Semi steel bodies for pressures up to 225 Ib. 
SATTALITES TITTLE LLL ELLE EC Pr ' 

and tempcratures to 388 degrees. 
Crtpeeecer 


COUUUCUSOEOUCEPTUOUTTEUEGERUEUTEEETECUEEEEEOTOCEEREROGTEREOCET EAT Ee eee AMALIA ALLE ALL 


PTTL Lad 


Cast steel bedies for greater pressures and 
highcr temperatures. 


GENUINE NASOR STEAM TRAPS 
Wekk “REE “ahaa 
KEEP UPKEEP DOWN J \ 


Write for Bulletin 


TPL 


3 Se 3 
NASON MANUFACTURING CO. 7I-FULTON ST. NEW YORK CITY : 
Steam Specialty Splcabists s Sincz eIS4I 


The Strong, Carlisle & Hammond Co. 
1392 W. Third St. Cleveland, Ohio 
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td 
Piston valves have these advantages 
Easy a no wire drawing—absence of leaky seats. 
ong life—close regulation- positive shut-off, 
(KLINGER PATENTS) 
can be supplied in 
bronze, cast iron and forged steel for steam, water, oil, gas, ete. 
Send for New Bulletin 8-T 
SCHUTTE & KOERTING CO., 1150 Thompson St., PHILADELPHIA, PA, 
See our Ad. on page 64 


| The 


TTtUEE ELL 





gives the in 


TULLE ed 


utmost service 
on steam, air or gasoline. 
May we send Cata- 
log C-9 giving com- 





plete information? 


TITTLE EEE CeCe COC 





The C, 


E. SQUIRES Co., Cleveland, O. 


PEELE LUCE 


TH 








HI TUTTE TTT NTT 


Morehead More 


> -BacktoBoiler—=> Power 
SYSTEM 


Steam that circulates freely through dry lines 





Maintain this con- 
dition with a Morehead Back-to-Boiler Sys- 
tem that drains the lines of condensation and 
returns it hot to the boiler. 


delivers its utmost power. 


PTTTTTTTUTUTTTTELETTELETOTT CELE DT eT pre svevsnTOVOVOOVOVOOVOTUVVOVOTUCOO ULL DERE Rnio 


Morehead Manufacturing Company 


Dept. PM., Detroit, Michigan 


(87) 


SUA 









AA OU 


peter ti) 





OVONOONSELTLANAUANEUSEAESEOOUEUNUNONEEEEESECUOOCEESREEECEET EU UAEEECCETOE AU UEEUEUEET EAE E EER EUT CTT CRETE 


SOULE VUCUTEUEODCU URE COUUPEDE DEDEDE REE EOC EOP ETP 


They remain tight 


You can depend upon the maintained efficient 
operation of = 


NICHOLSON 


Expansion Steam Traps 


TE 


TET 


TU 





They hav no movi parts Open wide when water = 
“ of nal 1 lleet md el Instantly whet = 
= team m it With the center tube Nx = 
= liquid I tul nade of a patented alloy 
= havin in exceptionally high co-efficient of expa 
= lon It is t s motiv force of thi trap. Can 
= i used in ‘ “ition Write for Bulletin. A 30 
= days i lt wed 


HHL 


sl W. H. NICHOLSON & CO. 
: 125 Oregon St. Wilkes-Barre, Pa. 


PUPPET eee eee 


TOLL 









Regulating Valves for Every Service 
On Which Do You Want Information? 


DUET 


| Feed Water Regulators [) Float Valves 
Reducing Valves (| Swing Joint Fitting 
Damper Regulators {|} Bronze Unions 
Temperature Regulators Thermostats 
Pump Governors L) Balanced Valves 





Atlas Valve Co., 2 


mL ul 


Al 


Us 


$9 South St., Newark, N. J 


TTT 





SUE 


POLEEETELELEED ETUDE EEE wel " COUT 





Reducing Valves 
Pump Governors 
Damper Regulators 


Send for free copy of Watts Steam F'ow 
Chart and Capacities of Watts Reducing 
Valves. 

WATTS REGULATOR CO. 


250 Lowell St.. Lawrence, Mass. 





POT EEEEEEELLERE ELLE bs 


“UT 





TT CORUCE TECTED He 


ic 


SU ELUE 


OYYELL 


The Wm. Powell Co. 


VOVOUEUUEDETOEDEOEEDEDOEO NGO 


TITTLE 1 


~SES, 


Cincinnati, Ohio 








SU 
ntti 


Une UU Mth 








TEU ee = 


BUNDY STEAM TRAPS 


newly designed 
Separating 
Boiler Return Three Valve Pumping 


Write for information 


BUNDY STEAM TRAP CO., Nashua, N. H. 


CUTTEETUECEE ETE E ETC E REET ee 


See 





CeCe end 


‘STERLING TRAPS 


Return Traps 


Hittite 
hd 


Lifting Traps 
Separating Traps 


Vacuum Traps 


CO 


Sterling Engineering & Manufacturing Corp 
(Templeton Mfg. Co.) 


OUTEUUUETEV ELDRED 


119 Business St., Boston. Maes 





STACUEAAEATEEETEL 


TUTE 





SSUUVUUEDUTTUEREUTSUNE ETL EEU ACT UP EEE 
( STEAM TRAPS ~ TILTING E 


LLIS AND BUCKET TYPES~ 


: There is nothing to equal their 





nT 


simple and reliable operation- 


ELLIS DRIER Co. 


1225 SO. TALMAN AVE. 
CHICAGO, 


mTimim«««n«nmim«inmmm 





TLL. 


TUTE Lunn UUueanunnaUAHnetE 
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VALVES 2 LASTING SERVICE 


Hovalco Z 


the valve that set new 
standards for safe, tight 
blow-off service 


AFETY is a certainty when you put Hovalco Blow-Off LAR 
Valves back of your boilers—but safety is not enough in . 
these days of high fuel cost and close checks on the 
B.t.u.’s! 

That’s why from their more than a generation of experience in 
valve building for all kinds of plants and all kinds of services, 
Homestead engineers designed the Hovalco to give the utmost 





















,BRASS YOKE * 

















curability, in leak-tight, trouble-free blow-off service. ISEAT 
Today, many years and many installations have proved Hovalco’s ponte 
mastership over all the usual difficulties of extremely vital and 

difficult valve service! rile 
Study the diagram. Note the Reversible, Regrindable and Renew- ssbacbnaeomabin gr 
able features—a valve that lasts the lifetime of boilers on which ce 


it is installed. 
Homestead Semi-Steel—tougher and more closely grained than 
all-iron—gives it strength and endurance. Monel metal valve seat 
and disc cannot corrode. Also made of cast-steel tor higher 
pressures. 





aati * With the Homestead 
HOMESTEAD Quarter-Turn Valve 
Quarter Turn ahead of it, the ; 
Valves Hovaleco forms the a8 | — an 
ideal combination eS 4M 
for boiler blow-off 
and meets all re- 
quirements of the 
A.S.M.E. Code and 


State Laws. 















The 
HOVALCO 
HOMESTEAD 


Combination 


Straight-wayv Valve is used 
in Hovaleo Homestead Com 
bination. ~ . 
Consult our engi- 


Tt . neering department. 

















sr Catalogue showing : 
ae 7 | vi es a Blow-Off 
y the correct s‘ze anc : 
ir =e | type of valve for Valves 
practically every 
Four-Way Homestead Quarter : oats ae F 4 
ton tae a ek oe valve service sent a snd closes first, and takes the 
Three r ‘i P abuse +. this »1 tf mhinat ind the Homestead 
ee a eae - free on request. i ie Straightway, below. opens first and closes last, making 
= i 4 : ible Hoval hile boiler is under pressure. 





omestead. Pa 


Homestead Valve Manufactu 
1G 


ing Compan 


Re 












PRODUCTS - Ouarter Turn Valves — Straight-Vay Three-Way Four-Way Types~ 
R - Full Round-Way Valves —Cast Steel Refinery Valves ~-— 
Lubricated Valves—Hovalco Blow-Off Valves-Protected Seat Glohe Valves B&O Palm 
Protected-Seat Hydraulic O,rerating Valves. 

pilbensocninen. 
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Pittsburgh Piping 
= MANUFACTURERS AND CONTRACTORS 
\ JE are fully equipped to supply 


fabricated materials and to install 


TUE TITEL Pe = 





complete piping svstems for Electric 
Power Stations, Blast Furnaces, Steel 
Mills, Coke Works and Industrial 
Plants of every description—backed 
by an experience of almost a quarter 
century. 


_ PITTSBURGH PIPING & EQUIPMENT CO. 
Pittsburgh, Pa. 


Tee 


—-POW 
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BERTY 


VALVE OF OPERATOR 


insures Safety in remote valve control. 
Bulletin P-267 
LIBERTY ELECTRIC CORPORATION, Stamford, Conn. 
NEW YORK DENVER ROSTON PITTSBURGH DETROIT CLEVELAND 
TMM 











Suennceacaneaconneacuacactats UEUUOUDPRTEEUAUEEU TEEN EEEREEOOUTEEE TEE DEA PUTTER ETE PPO 


‘KENNEDY 


Steel, Iron and Brass Valves 


COQETUECETTEUETEGE EEE 








COCCI, 








New York Chicag Cleveland = for every power plant purpose and pressure 

: 220 Broadway Peoples’ Gas Building Ulmer Building = Write for Catalog. 

= Detroit Indianapoli San Francisco Houghton, Mich = 

= General Motors Bldg. Traction Terminal Bldg. Call Buildit = = The Kennedy Valve Mfg. <>. ., Elmira, N. Y. 

= = = New York B San Francis 

TUT Sau mint " MTT 
— 

| - 





MOGUL 


Double ~End~Guided 
EXPANSION JOINTS 











Write for 
Bulletin 


They Do Not Leak 


thers om Bldg. 
Mogul “Machine Company “pniisdipniavs 





SUC 


>: They Cannot Buckle— 


The 1 Slid- 
ing 


HOWARD 
Guided 


Doub! 


Surtace 


( an 


Ue 


HH 


TUE 





Expansion 
Joints 
maintain pertectalign- 
ment, eliminate pack 
ur distortio provide 
reliable rwecommoda = 
tion for pera 1 in 
Lite earryin hich o1 
lo. pressut team 
water, vil other 
liquid Better than 
= bend Simplify lay- 
= outs Writ 


HOWARD IRON WORKS 
ALBERGER HEATER CO. 


POTEET eee eee 


283 Chicago St. 
Buffalo, N. Y. 


UU ed 


HH 
THe 


VOCUUEOUODEDUCE EG UEDESEUDEDODEDEOEUDO CUTE CE OP EPP DCE D ED EEE EEE DEDUCE encesuccacevencaconacnsaneninye, 
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MITTS TCEITELL 








: COMPLETE PIPING INSTALLATIONS 
Pipe Valves Fittings 


ATWOOD PRODUCTS 


PITTSBURGH VALVE, FOUNDRY 
& CONSTRUCTION COMPANY 


SU eee 











ATWOOD Pittsburgh, Pa, ATWOOD 
Vanstonina Bending Flanging Cutting 
TT TELL 
aM 






Taylor Spiral Riveted Pipe 
Made of Copper-Bearing Steet 
Forge Welded Pipe 
Forged Steel Pipe Flanges 
Boiler Nozzles 
Welding Necks 


Write for Catalogs 





SS 











AMERICAN SPIRAL PIPE WORKS = 

Box 485, Chicago, Hlinois New York: 50 Church Street = 

WITTE inn VOCED 
BTL 








anPJationak 
POWER PIPING 


National Valve and Manufacturing Co. 
| 310! Liberty Ave. Pittsburgh,” ‘Pa, 


Pee ST 


Tn 





ed 








STAPPEDETLLUU TEE EEEE 











g POWER PIPING CO., Pittsburgh, 
MILIEU 0 
WUE DOC CO 


HU 


Fapricatep PIPINs 


MIDWEST 


Ready to Erect —Including 
PIPE BENDS—FLANGED PIPE—WELDED NOZZLE HEADERS 


VALVES—PITTINGS—SPECIALTIES 





For Any Pressure or Service 
MIDWEST PIPING AND SUPPLY CO. 
sT. LOUIS 
BITTE . 
eM 
2 PIPE CUTTING and 


THREADING MACHINES 
Where it is essential to have 
Economy-Speed-Reliability 
HAND—RELT—ELECTRIC 
Ra 8 4 ‘4 to 38-1 
THE CURTIS AND CURTIS CO. 
85 Garden St., Bridgeport, Conn. 


ALU LE 


in 


TELE EEL AEE 


ME 


sill 


HUTTE rd 


“WONDER” COLD PIPE, TUBING AND BAR BENDERS 
Standard of the World 


HAND AND MOTOR OPERATED 


cai. 
a os — <n 14 e M a 
| we aa , : Sizes of Machines 
bi + ae --— dk, What it costs to bend pipe our way. Per Bend 
“eae IT) Buea ee l-in. pipe, 5 cents J-in. pipe, 25 cents 
¢ i ° °T => 2-in. pipe, 10 cents 6 in. pipe, 60 ce 
» 4 Pp a 8-in. pipe, $1.00. 
& | 
erm a Hes Send for Catalogue 


American Pipe Bending Machine Co. 
120 Pearl St., Boston, Mass. 


SUC CE 
PCT 

















Nvne Voor ta Pa 
TELL LL ULL TS 
SUL TELE 
One. risen I Beieg One-Third 
Weight of ROOT’ SPIRAL’ RIVETED PIPE ce a 
Cast Iron Wrought 
Pipe Pipe 
AN ABSOLUTELY TIGHT DURABLE PIPE 
Fully 50% stronger than peo dl Riveted Pipe of equal thickness. Light 


weight and simplicity of bolted connections results in vache 





dling ar ggg 30 yn 





SUT ne 


expense. Extens sive ly used in Sonn r Plants st, Cooling 

Pond and Forced Draft Parucutarly ad na ‘a Discharge 

Waiter Lir Vacunm ines, Exhaust Steam nes to Drv: rs, et and L irge 

Low Pres e Air Lir ABE NpRorit & ROOT ME G. co. 

Pipe Specialties Continn sly Since 1847 Sale e: Woolworth Bldg., N. Y¥. 
VAUANUNASOOEUNLELACUEDAVAUDELUDAEOED ED UUE EUSA TOTAL 
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iat & Fittings 


Are Fi Vii, 
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you as the man re- 
sponsible for specifying the 
valves and fittings. We know 

from long experience that drop 
forged steel is better than any 

other metal for high pressures and 
temperatures. Many of the large power plants, oil refineries and other industries where safety, 
strength and accuracy are vital, have adopted VOGT as standard. There is a drop forged steel 
valve and fitting for every need and a large stock is always carried on hand in every size for 


immediate shipment. We have prepared a complete illustrated catalog showing the entire line 
of Vogt Drop Forged Steel Valves and Fittings which will be sent upon request. 


Drop Forged Steel 
Vo Ot VALVES X FITTINGS 


HENRY VOGT MACHINE CoO. 


INCORPORATED 
LOUISVILLE, HY. 





c Ask for Catalog F-6 

















New York Chicago Philadelphia Cleveland Dallas 












Manufacturers of: OIL REFINERY EQUIPMENT, DROP N 
FORGED STEEL VALVES AND FITTINGS, WATER @ At 
TUBE AND HORIZONTAL RETURN TUBULAR 
BOILERS, ICE MAKING AND REFRIGERATING 
MACHINERY. 
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= L E 
Z Save compressed air when blowing out castings, moulds, etc., by using E 
| 4 BLOW GUNS : 
z = 
: They operate with compressed air, entrain atmospheric air, discharge mixture atin- = 
: termediate pressure and reduce consumption of compressed air 50%. 2 
= For further information address Jet Dept. E 
5 Schutte & Koerting Co., 1150 Thompson St., Philadelphia, Pa. 2 
See our Valve Ad. on page 60 = 
TTL TTT DES UREUVAUEEUOTUEEEEEU EEN EET TUE EEO TED ATTEE TT 
TITEL mit HM HUMANA TATLAAANECAAU UN 
FLOW INDICATORS 2 5 
Give Satisfactory Service e 3 
These Orifice Indicators register continuously : 5 
(in gallons per minute or pounds per hour) on = 
a directly calibrated, large and easily read = 3 
scale, the accurate measurement of the flow = 3 
of liquids, steam or air. = i 
TYPE “A” PRICE LIST - 3 
3 F.O.B aM Angeles S = 
= 3-4 inch $20.00 114 inch $22.00 = = 
= 1 inch $20.00 L's inch $25.00 = E 
: ROY E. HANSON : 
z N An Calif Patent Pending = = MEETS en, 
PTL no Ww TTT TUCUUETVOTTETETTT 
a! Ta we me UUUUUUUUUU AEH NAN TTT Davee eee e LUE MITT 
= O- = Hand ac easing : 
peeds at a pla No timing : Tycos Temperature Instruments: 
= stead f on R “A 'NDICATING = RECORDING - CONTROLLING 
E Hand = Industry favors Tycos indicating, recording and ee 
a . Be= str “nts because they embrace very type anc size 
3 mr ge . mene age the cuanaae senniceniente of power plants. 
= of ' : 
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2 0. Zernickow Co .71 Park Row, New York 


an PUCCUCUUERCECDUDEEEE UD OUEEEEEUDLEEEEE DCU ETEE EEE CCCRE EEO OCTETEEE DEEPER ES OCOEEEE DODO 





LP ed 


AMERICAN 


Recording Thermometer 


iny val 


rly table ex 


clusive 
vable ' 


non-t t rt 
ystem: instructions 
italog H-32, 

& Budenberg Corp., 
a m. Ve 


TUTTI tt 


if) r Cc 
American Schaeffer 

338 Berry St., 

SOUS UTU LATE ELE EEU 


BRISTOL'S 


G. U.S. PAT. OFFICE. 





Recording Instruments 
a. draft. temverature 
ane ther tactors 


for pressure, electrical units, 
level, sp Write for Bulletin 1007-G. 


THE BRISTOL COMPANY, Waterbury, Conn. 


BRANCH OFFICES: 


liquid 


? 
a 


MT) eu 
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= Boston New Yor Detroit Pittsburgh Chicago St. Lo San Francisco 
WR csatecicdniameenenenen TEVEUEU TENNENT AUOVATETeneecevencanedenavenenseverenneveneensnenenenteavecaeacernnemenT 
THU 
Power Plant Industrial 
Piping Specialists 
\ large, responsible organization, fully 


equipped to handle 
in efficient manner. 
Submit your piping requirements to 


-H.BAKER (OMPANY 


INCORPORATED 


your piping problems in 





bhdeeaadee 
= spnssnagauannnvnennsnsenovenennnmensumenuing 


Kendall Sq., Cambridge, Mass, 
= Tacation Boston, Mass. 
TUTTLE EEE eee 
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Request complete data on them 





HMI 


SUC eee 











Td 
SU eee WATNENENNLANE ranean 
= “6 *99 a 
: agabi” TypeC  ¥ . 
= g p _ 
= Hand Tachometers “ iy oe 
3 rately indicate speeds and show speed ff Wi 
= variations Large dial easily read, Built with Tred 
= range (a own) also with three and four ’ 
= p to 24,000 rp. 
= Write for new Bulletin 1107 Single —_ 
2 mstrun — 
= JAMES G. BIDDLE gd a 
= Ltli-t8 Arch St., Philadelphia weeee nl = 
Pa DeCUEUED TEU EC EEE EEE 


SUPPDUAAAUAADDAECOAEUUERUEAD EEE EEEE DEE EEEE 








TUMUEEDEN 


TELLER EEC CCC TELE ELC CC 
HiStrade mark which you have seen upon 
the Nugent Oil Filters, Oiling Systems, 

Filtering Systems, Telescopic Oilers, oil 

Pumps, Sight Feed Valves, etc., for the past 

“is” ig the bol of a ng ation-wide organ 


TTL 







’ 
pie oa y 
« 


the service of every. ENGINE 
. Bt ILDE ‘RandU SER. EveryPOWERPLANT 
BUILDER and USER who wants tomakeOIL 
‘ and ENGINES do more and better work. 
NUGENT 


WM. W. NUGENT & CO. 
402 N. Hermitage Ave-, Chicago 


‘e talog—F REE 








Send for 200 ‘Page 








We 


SU eee 


TTT 


THT ULE EPEC LULL ha 


Your Name 


in this space in all issues where larger 
display space is not used backs up your 
advertising campaign and keeps your 
name in the alphabetical index. 


1M 
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Can you depend 


on their readings? 











If not—it’s not safe to use 
them, before they are 
readjusted. 


“TOLEDOS” 


DO THE HARD 
JOB EASILY. 


No matter where the job may be 
or whether it is 's in. to 1 in.. 
a “TOLEDO” will cut and thread 
the pipe easily and quickly, 

These light, compact. portable, one- 
man-operated threading and cutting 
tools should be a part of every 
power plant equipment. They will 
pay for themselves over and over 
again by the time and labor they 
save, 


Drop us a ecard for the complete 
“TOLEDO” eatalog. 


THE TOLEDO PIPE 
THREADING MACHINE 
COMPANY 


Toledo, Ohio THE MARK 
New York Office THAT WILL 
e2 Lafayette St. GUIDE YOU TT. 
PERFECT PIPE 
THREADING. 
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2 vTcnurvncceivnocsacnacvaecncneccoccaoncneaneaezngninitinngavaf ne Pre SSUuUre Gage | ester 


A DART ¥ 


bei ze 


Union Free 


A chance to see—in your own plant— 





Tt 


we 


will enable you to test and calibrate every pressure 
vage in your plant without elaborate preparation. 
The gage is simply attached to a standard connec 
tion and its readings are compared with test pres 
sures obtained by means of standard weights bearing 
down on a plunger. Dependable up to 1000 Tb. 
pressure, 


Ce 


LL 





TTL LLL 


what perfect union service means. 


CROSBY 
Fluid Pressure 
Scale 


Accurate for all pressures to 
S000 Tb. Compensated for 
all errors due to” friction, 
temperature and barometric 
conditions, making correction 


The picture shows you what Dart 
union construction looks like—the sample 
Dart will show vou what the Dart can 
do tor you—on the line. 





E. M. DART MFG. CO. 
Providence, R. I. 


factors unnecessary. Can be 
used for calibrating gages or 
for determining safe or 
bursting pressure of a pipe 
or a hollow vessel under test. 


Write us for Catalog now 














“TRADE-MARK 





Crosby Steam Gage and 
Valve Company 


Boston, Mass. 





SPT TTELLLLL LLL ELEE  s 


= POTTER TELE 





New York Chicago London 
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“Ohio” 
Products 


ler Grease 


Industrial 
Lubricants 
of 
Superior 
Merit 


Write for Samples 
and Prices 












Cal CHI) 


Ask about 
our Spare 
Time Agency 


Proposition. 


PTTL LLL CECE PELL 





It won’t interfere with ices 
your regular work. “ 
Tu 
Comy 
Ice Machine Oil 


The Ohio Grease Co. 
Dept. 15 
Loudonville, Ohio 


Commutator 
Compound 
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To Lubricate all kinds 


of machinery bearings 


For general lubricating purposes you can be sure 
of the best results, by using 


MEXICAN GRAPHITE 
CUP GREASE 


A combination of natural amorphous 
(not flake) graphite and a high quality 
grease derived from the best mineral 


oil. Made in four consistencies. 
EXTRA SOFT—for high speed bearings, 
transmissions and sliding gears. 
SOFT—Ideal for crank pins, crossheads, 
valve motions eccentrics slides main 
journals, pillow “eee hg tc Will freely 
; thru small holes and spring or com- 
pression lubrieating cups. 
MEDIUM—for use on open bearings and 
n screw or compression cups under high | 
pressure 
HARD—for heavy open bearings, cams, 
spindies, ete 





Write us for latest aloq 


The United nae Graphite Co. 


Saginaw, Mich. 
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The only attention necessary 


is LUBRICATION 


Just as any 
The Cooke Seal 
only lubrication 


mechanical device, 
requlres 


Ring 
Gas 





or liquid 
high speed 


pressure or Vacuum 
or low speed, heat o 
of these will affect th 

of The Cooke Seal Ring 


old—none 
efficiency 








It rotates with the shaft. 


Write today for B 
and S pet 


ulletin 
fication Sheet. 


COOKE SEAL RING 
14 North Green St., 


PUASALALSSUAANOAEOE NESE AS LNEA EAE 











FTTTTELFTTUHLLUTLITELLLETEEELELILCUEEE PEP OUSOUUOVAVONOUTUPTITUNULULIULUHIIOLEDOPODEPPOOOTOPUEIUTTOCHOOT EDULE ELE ELLE EDEL LL hho 


The mark of the United States 
Rubber Company on mechan- 
ical rubber goods is a guar- 
aniee of engineering quality. 





raiewer United States Rubber Company 
1790 Broadway New York City 
Branches in Every Industria! Center 
DUUUUEUUDODERTEDUDEEEDET EEC DE CE TEER UODETEEE TEEPE TE TEE UUUUEVEDECUEDEDEDSTEVETECETETEDE CEES EEE TET 



















Hot Water and Feed Water Heaters 
Thousands in use. Backed by 45 
years’ experience. Guaranteed. 
Write for catalog. 


The Patterson-Kelley Co. 
100 Park Avenue, New York 


\LUPPUAUU TANS ALAESNAAASASASESAA CEPT 
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REFRIGERATING MACHINERY : 
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Teen 











FRANCE 
Metallic Packings ci the Better Class 


ideal for superhea 

gas fe all pressures ind ope 

" Gehl on. approval, 
Write for catalog and list ¢ 


FRANCE PACKING COMPANY 
6600 Tacony St., Philadelphia, Pa. 


saturated steam ammonla, 


r ting -onditions Last 


air or 
5 to 25 


PTTL ELLE bd 
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SU 


“POSITIONS VACANT” 


Good jobs appear under this heading 
in the 


“SEARCHLIGHT SECTION” 


EMPLOYERS! 








l Tse 
good men. 


MEN! Consult these columns for good jobs. 


these columns for 





Minimum $2.00 an insertion. 
0136 


8 cents a word. 
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‘Delaval OilP iA 





























HE 


9001 in the Texas Panhan- 
I 


discovery of a new oil 


dle recently made it necessary 
for the Prairie Pipe Line Com- 
pany to construct 300 miles of 
pipe line and seven Dviesel- 
engined pumping stations to get 
the oil to market. 


A De Laval Oil Purifier has been ordered 


= - 290 c > > at te j « se , > | 
Operators of every oie ot Diesel engine have for each of these new pumping stations’ 
found that with the cleaner oil produced by the 


This brings the total number of De 
De Laval, | earing wear is materially reduced, Lavals operated by the Prairie Company 
sludge no longer accumulates in the oil grooves sh dee 


and channels of the engine, the necessity for 


disassembling the unit for manual cleaning of Since this company is probably one ot 
the oiling system is practically eliminated, and the world’s largest users of Diesel ae 
the same oil can be kept in service indefinitely. gines, its consistent re-ordering of De 


Laval Purifiers over a period of several 
2e ‘ os ine blicati | » ’ -neoine ° 
Indeed a leading publication in the oil engine years certainly reflects the belief that 
field has recently nown that a group of Die these machines assure the most efficient 
sels using centrifugally-purified lubricating oil 
at 2/° 


lubrication obtainable. And every ex- 
27° lower cost than 


produces power 





perienced operator knows that plant 
economy is largely a matter of lubrica- 
tion. 


another group which does not have the ad- 
vantage of this more perfect lubrication. 
Centrifugal purification of fuel oil is equally i . 

ee ee = ia Better write for further details today, 


important. Clean fuel oil minimizes wear on being sure to ask for Bulletin 106-P 


evlinder liners, injection feed nozzles and fuel 
purnps, and removes the trouble attending the The The Reval Separator Company 
burning of oil containing water. The De sit Rintean Sie Mk 

600 Jackson Blvd., Chicago 
DE LAVAL PACIFIC COMPANY 


San Francisco 


Laval Fuel Oil Purifier is built especially for 
chis service, being of vapor-tight construction 
to permit the purification of oil at high tem- 
peratures. Its work is fully described in 


Bulletin 106-P. }, 
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MACHINERY PRACTICR Paagnyca Eurcfriet Pps 
FOUNDATIONS «NEAT Hear hac 





but 


AND = AND AND ~~ 

PRACTICE RAGTICE “ERcriON ._"T! Parry we'll 
— 4 oe pay you 
to do it now! 

If you order your set of t 
NEW LIBRARY OL POWER 

PLANT PRACTICE now inst 
f waitir until later on, we wil 

al Utely of harge on 

roo. help 


FUEL ECONOMY IN 


ROOMS 
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7 = 
. . 
s MeGraw-Hill Book Co., Inc., 370 Seventh Ave., New York, : 
: : 
* Ship to me harges prepaid, the nine volumes of the Power Plant 5 
: Library, price $19.50, If satisfactory, I wil! send $1.50 in ten divs S 
: ind $2.00 month until the spe ] pr f $19.50 has been pail 4 
s If not wanie 1 wi rite for shinvping instructions Upon receipt & 
® of my first payment you are to sevd me free Maujer and Bromley’s & 
: FUEL ECONOMY IN BOILER ROOMS 5 
: . 
o . 
: © 
ee ee ee en Pe hee re roe « 
. - 
. . 
. F Ace Te OIE Pe ee ey eee | 
. o 
: ° 
Ec. ke Died RRR go oa bea Arca en wee wioneenae . 
7 . 
. 4 
s Firm ee a Re rare Meet eh tee ere eee H 
. 2 
. . 
§ Occupat P. 12-28-26 § 
. . 
, 





r to over 
1 n get t 
wor | ae 1 pla 
ly 1 ] You w f 
\ l vill ‘ ¢ 
gal It to you FREE for doing now 
what» bound e day, for getting the NEW 
LIBRARY OF POWER | LANT PRACTICE AT THIS TIME when 
»] 72 D : 
Power Plant Practice 
9 volumcs—3978 pages—3777 illustrations 
N° Dor ( l wit the work of the power plant 
i’ m vere ¢ fe) mvplete iuthor.tutive—svo 
l t te l ] t ions the 
books into his library can 
1¢ mo power plant 
l hi n language he ean 
ait tal rmati he needs in order to get 
These books make promotion sure 
A Timels | : Sie “peaniin, ai bene a as 
Tip for I ra t is thorough 
the Months robl Bharani cone iE oenerronet 
Ahead ha 
1 ! 
By ! Tl 
vO ; ir all worked out 1 
Lit rl e can be only one result from study 
i vou ite each day—more money in 
; ry t 
mare for. a binge Free if you act now 
tter vigg = 
yn a —a great book 
i = -Y * oo 2 if 3 ler now, 3) vill get 1 premium for your 
a promptt free copy of Micjer and Bromley’s—FUEL 
' 1as well. Act Racrevarney on : ae . oe po sgh cing he 
r} Yer give ou $3 0 rth of book 
= ; , S19 { ¢ iving ot Sid o¢ f Vo Vi i thi 
Make 1927 sak tala bee cee ahaae Goat Aedke 
Pay you this year—act now! 
No money down— 
Small monthly payments 
Fi l y t nir 
\ Li! lays’ Free Examinatio 
W i Yo bl 
ati I t | be whit Wa ta 
see] : 1.50. The balance you 4 at tl 
rate of $2.00 a1 th 1 $19.50 1 been paid Uy receipt 
of your payt t | nd you the fre copy of Maujer 
nd Brom! FUEL ECONOMY IN BOILER ROOMS. 


| ed McGraw: Hitt 
FREE EXAMINATION COUPON 
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No Time lost in getting 
a boiler back into service 


THE 


EMENT- {UN 


TRADE MARK 


will enable two men to complete the entire job of patching 


and re-coating the furnace lining with a mixture of 
crushed old fire brick, fire clay and water—while the 
boiler is out for cleaning. 

No drying out necessary. The furnace is ready for fire 


as soon as the job is completed. 


You need this machine because of the 
for you in furnace maintenance. 


money it 


CEMENT-GUN COMPANY, INC. 
ALLENTOWN, PENNA. 


CEMENT-GUN CO., INC. 
Allentown, Pa. 
Gentlemen :— 


Please send us 
Cement-Gun” 


full information regardin 
around the boiler plant 


the many uses ol 


Nam 


PRU OUE. .0\0:i0ve-0.6+8 

We would also be interested in having your Contract Depart- 
ment give us quotations on lining 
or for constructing “Gunite” 
or repairing concrete and brick stacks. 


COE 


will save 


the 


bunkers and breechings, 
Stacks around old steel stacks, 





69 





PU er CECE CEL CCLEEECLLCL LLL 





= 
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More Money’? 


yes! but how? 


Hundreds of men like you have been promoted to better 






ATLL LLL CELL 


positions, with more money from jobs just like yours, by the 
help we have given them through our home study course in 


Fuel and Combustion Engineering. 


hey tell us about it in 


letters we receive every day and which we have printed in 


this free book. 


If you want more money, more responsibility, 






Tn 





a chance to get the better things 


in life for yourself and your 
family, write at once for this 
book. See how others have 


done it. 
find out. 


name and address. 
book by return mail. 


\ Its Free. 


The Hays Institute 


We'll 


Chicago, Ill. 


linn, It’s YOURS 


FREE 





It costs you nothing to 


Drop us a ecard tonight, giving your 
send the 
But do it now, 


1410 S. Michigan Ave., 
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SERVICE | 





». BERGER 


C. M. GARLAND, Cons. Encr. 


Power 
Industrial and 


Gas Producer Plants 


First Nat’l Bank Bldg. Chicago, Il. 


80 Washington St., 


New Yorx'TEstTiNG LABORATORIES 


Analysis of 
Coal. Ash, Oils. Water. Metals. 
Electrical and Power Plant Tests 
Inspectors of Materials 


New York City 








MILLER BOOTH 


Plant 


Economies 


526 University Block, Syracuse, N. Y. 


ANDREW KIDD, Jr. 


Consulting Mechanical 

and Electrical Engineer 
Design of Complete Power Plants. 
Investigation. Tests and Reports 


95 Liberty St., New York City 


E.. OGUR 
CONSULTING PLANT ENGINEER 


Heat salanced Power, Generation, Distri- 


bution and Utilization in Industrial Plants. 


Design of Special Eq't’s. Appraisal, Investiga- 


tion, Reports Power Plant Tests 


250 West 57th St., New York, N. Y. 











Oliver Building 


JOSEPH BRESLOVE 


ENGINEER 
PLANTS 


li tien of Steam 
Industria Plants 


Pittsburgh, Pa. 


McCLeLLaNn & JUNKERSFELD 
Incorporated 
ENGINEERING AND 
CONSTRUCTION 
Power Developments. Industrial Plants 


Examinations, Reports. Valuations 
New York: 68 Trinity Place 
Chicago St. Louis 


OPHULS & HILL, Inc. 


Formerly 
Ophuls, Hill & MecCreery, Ine. 
CONSULTING ENGINEERS 
Ice Making and Refrigeration 
Investigations and Reports 
112-114 West 42nd St New York City 














217 West Water St 


CHAS. A. CAHILL 


ENGINEER 
EFFICIENCY 


Milwaukee, Wis. 


CHAS. T. MAIN, Inc. 
ENGINEERS 


Plans and Specifications for Industrial Plants. 


Water Power and Steam Power Development 
Examinations and Reports on Plants with 
referet to their Value, Reorganization or 
Developmen 

“Ol Devonshire St Boston, Mass 


C. L. PARKER 
Ex-Examiner U. S. Patent Office 
Attorney-at-Law and_ Solicitor 

of Patents 
Patent, Trade Mark and Copyright Law 
McGill Bldg.,. WASHINGTON, D. C. 














ALBERT A. CARY 


ENGINEER 


with Phlysteal and 
itory) Facilities 


w York City 


MEYER, STRONG 
& JONES, Ine. 


Power Plants—Mechanieal and 
Klectrieal Equipment Heating 
1 Ventilatin 


New York City 


ate 


101 Park Ave., 


Public Service Production Company 
ENGINEERS AND CONSTRUCTORS 
Design and Construct: Power Plants. Trans 
mission Lines, Industrial Plants, Highways 
Railroad Shops and Terminals, Gas Plants, 


Commercial Buildings. Make: Examinations, 


Reports and Valuations 
80 Park Place, Newark, N. J. 




















DAY & ZIMMERMANN, Inc. 


NGINEERS 


ition Transmissiot 
Examinations 
iwement of Pub 


Philadelphians 


W. E. MOORE & CO. Enars. 
Eleetric Power and Industrial Plants 
Electric Furnace Engineering 


Development. Design, Supervision 


Union Bank Bldg., Pittsburgh, Pa. 


Clifton Reeves and Staff 


Consulting and Operating 


Industrial and Meehanieal Engineers 
Power and Industrial Plants 
Examinations Reports 
Valuations Management 


341 Madison Ave., New York City 
General Motors Bldg., Detroit, Mich. 














E.. 5S. DYER 


and Architect 
I tile Mills 


Philadelphia 


ARTHUR L. MULLERGREN 
CONSULTING ENGINEER 
Specialist in Eleetrie Light 

Power and Water 
Pumping 


Kansas City, Mo. 


SCOFIELD ENGINEERING CO. 
CONSULTING ENGINEERS 


Public Utilities—lIndustrial Plants 
Designs—Reports—V aluations 


Philadelphia, Pa. 











esting Laboratories 


ast End Ave. 
rk Cuts 








EYN I-NGINEERING COMPANY 


STRIAI 


PLANTS 


Michigan Ave. 


Chicago, Ill 








Can Money Be Saved in 
Your Plant? 


Would it not be weil to have some 
of the above expert engineers 
analyze your power plant to ascer- 
(ain what ean be saved, or earned, 
through installation of improved 
equipment, the elimination of exist- 
ing wastes; or, by employing higher 
steum pressures, to effect a better 


use of exhaust steam for processes. 


W. J. SQUIRE 

CONSULTING ENGINEER 

Railways—Power Plants 
Industrial Power a1 lilumination 


Transmission L Appraisals and Reports 


618 Dwight Bldg., Kansas City, Mo. 














JOHN A. STEVENS 
Consulting Pozcer Engineer 
16 Shattuck Street 
Lowell, Massachusetts 
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UNDISPLAYED—RATE PER WORD: 


Hi Positions Wanted, 4 word, minimum 












SEARCHLIGHT SECTION 
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a 


—-~< oT OeE a 
— 


OPPORTUNITIES 


INFORMATION: DISPLAYED-——RATE PER INCH: 
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: sul cents @ Bor Numbers in care of any of our offices 1 to 3 inches.......... e+. $5.00 an inch 
75 cents an insertion, payable in advance, count 10 words additional in undisplayed ads. 4 to 7 inches... cceeeeecee 4.80 an inch 
rd CE ee ‘ thc Valcent ie .- sige S46 19 Se PRCIOR os 0'6:0 076 6.0 bs wane 1.60 ¢ t | 
3 Positions | Vacant and all aged car’ Cary bate Discount of 10% if one payment is made in toe 30 an inch j 
8 cents a word, minimum charge $2.00. advance for four consecutive insertions of An advertising inch is measured vertically on 4 
r Proposals, 40 cents a line an insertion, undisplayed ads (not including proposals). one column, 3 columns—~-30 inches—to a page, 
by Power 
4 aes . > at __ Ha 
Davie I panei TOM TTY Tir be pacdeceocaneceeessececanegest Ir TEIN ITITITT x Om ore DOO ur THIITIT MTIT TOTTI ws 
POSITIONS VACANT POSITIONS WANTED J eeeuvevcvavaseceneveveveceveusncceseavavecaceceseueveeeueneeeneaeececeeuegeueseceueeeeeunn rene nent 
Texas | Z a = 


POWER and combustion engineer wanted, 
technical graduate preferred, with practi- 


eal experience in testing work, supervis- 
ing operations, ete., in connection with 
steam power plants using both turbines 
and Corliss engines, and having general | 


knowledge of 


electric power production 

and utilization, principles of combustion, 

ete, Plants located in Western part of 

United States, and man must be willing 

to do considerable traveling between 

plants. In application give full details 

as to education, experience, salary re- 

i quired, references P-237, Power, Star | 
} Bldg., St. Louis, Mo 


EMPLOYMENT SERVICE 

are qualified for position between 
$2,500 and $25,000 and are receptive to 
if for new connection, your re- 
his announcement is invit 
rsigned provides a thoroughiy 

ervice, established sixteen 
years ago, to conduct confidential pi ma 
liminaries, and assist the qualified man in 
locating the particular position he desires. | 
Not an employment tetaining 
fee protected by provision, as 


legotiations 


ne t 
O1 





unde 
ganized 


agency 
refund 


stipulated in our agreement Send nam 
and address only for description of serv- 
ice, R. W. Bixby, Inc., 270 Main Street 


Buffalo, New York | 
IXNECUTIVES, engineers, find our’ in 
dividual, confidential service eff ive in 
making new connections Personally 
planned by Jacob Penn, the eminent 
employment authority, known to leading 


business men throughout America R 
fund agreement protects you Not 
agency Jacob Penn, Incorporated, 3805 


Broadway, New York. 


EMPLOYMENT AGENCY 


AMERICAN ISngineers Service, Iemich 
Bldg., Pittsburgh tequire Eastern, 
Southern, Western proposals, experienced 
designing plant engineers, graduate 
mechanical supervisors testing combu 
tion efficiency maintenance Draftsmen, 
salesmen, isticians. Records offered 
employers freely. 


stat 
Sta 


: ~ ye 
- When Writing 
af 4 

: Your Ad 

Provide an indexing or sub- 

ject word. 
Write it as the first word of 
your ad. 
If it is a Position Wanted 
or Position Vacant ad, make 
the first word the kind of 
position sought or offered. 
This will assure proper 
classification in the column. 
The right is reserved to re- 
ject, revise or properly clas- 
sify all Want Advertise- 
ments. 


Proper Classification 
increases the possibility of 


Prompt Returns 


0301 


TITEL 
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STATIONARY engineer, licensed first-class, 


PACIFIC 
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An old established facturer = ee ee = : - 
in the power plant field, is in the = G.t ‘ Kil pli 5 
market for a product to manu = = G.I 4 1-S Form M 140) i. = 
facture and sell alon vith estab = & si ; ISD-117-613-1\ = 
lished line Selling foree ompletely = z : G.1 15 I 10 Fort ; ae 3 
covers U. S. and foreign countries = = G.I to fr Form M “ae my. 
: ‘ : . = | West 0 CS Mo 120 = 
A splendid opportunity for someo = = " A. ( 15 I7TKIS 1410 SO = 
to sell a product of merit) Write at = = G4 30) KI Form I 140 1200 = 
on ( = - West 10 CW M0 1206 4 
Zoe) 8 G.1] 10 MT 356Y 40 1200 
BO 227. Power Se G.I 10 MT 336 40 1200 = 
Tenth Ave. at 30th St. N. ¥. Cc = = 1 West 75 CS M40 TSOO = 
= = f GC. I 75 I 40 fav (6 
>= = | West. 150 CS 1792 74B 2200 T8000 = 
THI = l ( l s00 I Form K 2200 1200 = 


SEDEUEONERSUSDEEEERDEONESS 





illinois 


GENERATORS 


New York Nashville Industrial Corporation 


Old Hickory, VTenne ee 
Wants position in modern ice 


Southeast, now employed, 30 
required PW-235 Powe! 
at 36th New York 


plant in 
days’ 


Tenth 


| 
notice | 
Ave 


OPERATING engineer, all round experi : 
ence Record in economy Go anywher = 1 k 260 Ky A.C. Generator. with 17% x = 
Prefer place with living quarters” for | : 24 Buckeye high speed engine. — : = 
two. PW-234, Power, 7 So. Dearborn = 1—General Electric 100 Kw D.C. Generator with : 
St., Chicago, Il. = Steam Turbine and Reducti Gear : 
= l Spragus 0 Kw. D.¢ Generator, belt-drive = 
Massachusetts = 1—General Electric 75 Kw, D.C. Generator, with = 
POSITION wanted as mechanical superin = : thy "7 I : : 

. eS: | ’ : ! 0 

tendent, master mechanic or chief engi- | = i : AW D.C. Ge “ H z 
neer College grade education Massa- = 34 : Type MP. ¢ 1-9 a 
chusetts license, 8 years erecting engines, | = arc ; > ame 1a60. : 
turbines, condensers 20) years’ experi = dire ' gener with W in 8 = 
ence power plants PW-238, Power, | = x 10-i un ene = 
Tenth Ave at 36th St., New York = > b li ument P E 


wenn 


UOUEUEUEOOUNOOROU OOOO ROUCOEOROUUEOEUDOOHOROROEDEOE 





OEOESUEUUEEOEDEOOUEOEGUADEOROEOHNOHOEDEOROROOND 
Cr 


VONURUEOEOEOEOUAUEDEORUEOESOAUAUEDEDEOEOGUEHOR COEUEOOEREDEDEOEOEOEE ORIEN 


LIQUIDATION SALE : 
COMPLETE POWER PLANT : 


Consisting of 


St., 


REPRESENTATIVES WANTED 


Tube Boiler = 


TT 





0 HP. W Vertical Water 
- 0 HP. Ball Erie J-10 KO H. Side Cra 
District Representatives Corl Valve Engine 17x24 
Manufacturer of established steam jet con > 1—-Westinghouse Vertical ¢ i Engi 8x 
vevor has agencies open. for Atlanta = x t nected te 2 
Birmingham, Cincinnati, Memphis, New | : Westing! ‘ Q Kw 200 v., ph., 60 
Orleans and St. Louis territories and in : Y 00 fr. , A.C. Generator. _ iP 
vites correspondence from sales repre American e f-- a" Fe sia : 
. 4 "KK x1 ‘ l at eate > 
sentatives of power plant equipment to > & Beit: 7 = 
. . oe Coal H Equipme Overh Coal Bi 3 
handle their account RW MP Power, Akerlund & Semme © Type F a 
Guardian Bldg., Cleveland, Ohio Py cer 10-ft. Inside Dia. x 12-ft.1'-in 


i gh N 6. B. I Blower, Complete : 
n i y Mill W Va All 
SALESMEN AVAILABLE equipment in excellent condition 
CONSOLIDATED PRODUCTS CO. 
GAULEY MILES, W. VA. 


CHUNOEREOAOECOUUNGECEGUSCUREOOUACEOEDECEASEDESEEREEEOUNOEDROEOEORUDEREOEUAOEOEOREOEOEO ATOR OROEOROEOAUOGRE 





representative ivailable 
Experienced salesman on steam, mill and | =z 
contractors supplies and equipment is re i 
turning to San Francisco after two years 
absence. Office executive and purchasing 
experience as 


well \ tles East and 
West SA-240, Power, Tenth Avenue at 
sOoth St : New 


York 
SALES engineer with 15 years’ eestab 
lished record 


covering We 


coast 





FOR SALE 
GAS ENGINF 
Miller Engine Horizontal Two Cylinder 


1 to Kleetr Drive need space 


OLOEORUCHLEDEONERGEOSEREOAOEOEOEONOES 





stern States will 
With «mill, mine, power plant lines, can ell cheap if moved: quick 
handle one or two idditional lines of THE LAGONDA MFG. CO. = 
merit SA-241 Power, 7 South Dent Springtield, Ohio = 
born St., Chicago, Il 3 : 
F seevenseeouecoeoveesensnnsnnvannennensensensensensvnvnsueuevensvnseensncsessansensenseessueseessensuenl 





VONOEOEUCUUNODOEOEUEOREOEOEDOEOEDEOHEEECEDEOEOESOOEEUROHOEORODUPEOEOAOEOEOEO ED SO DEOEOEOEDEOEORONEORREDEOEZ 


MOTORS 


Wanted 


to Manufacture 


Product 








Three Phase, 60 Cycle 


TE 


Above motor 


those marked 


squirrel cage 
Which are lip 


eal 


OUUNUSUUAEEOEOEOEUEROUGAUREEOUORERGROOHOEOAORORCHIVOROOROGORONUEOEOSIORDEOCORSEEDUDUOEDADROROGHORROROR IOS 


with exception of 
ring Motor 
marked *x are vert 





PRESSURE WATER FILTERS 





both heads dome 


sta r compensator having no voltage release = = 

, . , aur erloa ‘ fur hed with motor 3 

Preseyre Water F ere + e¢ mirc ind o load reha Irnish = 
Pressul ub rilt tan 4 it HP ! bove Control's and resistance fur : 
6 in dia x S- r : 1 plate nishe th slip ring motor Automatic remote = 
meitudi seam louble lap riveted ith 40 and 50 HP. slip ring motor : 


NASHVILLE INDUSTRIAL CORPORATION 


Nashville Industrial Corporation 
Old Hickory, Tennessee 


Old Hickory Trennessee 


TT 


z 


TH sveuneaueneneneuegs 


TI 














TTITITTITITTT 


PONE. CRUEGEAEAEAOAROCEEDAEOEOEED HOUCHURCEURUEDORERORE ENED 


STEAM 
PUMPS 


Qu Ty pe 


PITTI 










1 Duplk Advance 1 2 34x4 
1 Simpl Arne " GHxoXxl2 
l in > | 4 1 
1 i I< l 1x2 > 
1 Simy 1 4x7 
1 sir 1) Is ) 7 
2 I i | 7 
Dean B 7x4x10 2 
Deank 1Ox7x12 3 
er 1s 10 12 = 
Dean | 10 '¢x7x12 = 
Dean ( IxZKS = 
Dean Hol ( SxSxl0 = 
Net n 1-1 4 : 
Mot n 14, i = 
Net in 121012 
Re 1x2 
Reill 2" 
kK | GN4N7 
KK 110 
hte 7x5<10 
i 0 
b on 1 1 = 
Ss Vaile 0 IS = 
{ i Burnhar > = 
U1 i Burnhas 0 : 
Be Burnhan 0 
{ Bu l 7x10 
\ i 1 s 
pl Wi hin n 6x2 ( 
9 Comp. Duplex \\ ! D WwA&l 2 3 
1 pl Blak GxSx«s&k = 
l nt i 1OxtOxte : 
! pl I fOxley 0 F 
I mpl ( sxe : 
! npl I Oxlt = 


Nashville 
) 


Industrial Corporation 





SODUEDECHOCUEOOUEUDEOROEOEUEOEOORDLOECEOEOEOEOOOEROOGEIER 


SALE = 
riLT STEAM : 
TRAPS 


“FOR 
CRANE- 
NON-RETURN 


19 i 





n ind = one tra : 

y ' in All in first ela condition. = 

Practically = 

THE LIPPINCOTT COMPANY = 

1? Main Stree bratecath Ohio = 

POM Tn suevsesueevsessessessecsnanseoneessenssussesnseneoniees 
125 hp. Locomotive Portable Boiler, 125 
Ib. steum working pre A.S.M.ke. code 





ponent 


onstruction 


Engine Generator 


MITT 


AS "40 volt 3 phas oO . 8 
Gaeenk Electric A.( Gonerati direct HY 
connected to Huarrisbur Horizc ntal Auto : 


miutic Engine, 


THE OBRIEN MACHINERY 


pensannnat 


13 NORTH THIRD ST. 
PHILADELPHIA, PA. 





PATTI 


QUDUEAUOUODOUAUEAAEEOEEDOCUEOSECEASQOUREOEOUOEOEAOSEOEOOEOENGERD, GOOUENO EOD ESOEOGNOEOOSEOEOOeOENCONORED 


moenennnsunnrsnenrtsrevsuesenenenenseeceseusunsussenreneveosuenauanenseeceerserneceeereuenent seenvennennre 
REFRIG ERATION EQUIP MENT 
hp. Uniflow i i 
Horis ! 1 
x 20-ft. | 
W thi " la { 
« brit I 


TUL 


: 1 
PLSPUODLEEDEADAGGUAEDASDOOAENE ERE teeteneeeeeee 


G ‘ 
NASHVILLE INDUSTRIAL CORPORATION 


COOUCEEOEONOEGEOEOEOGOEUOOEOEOEREEOEOEES 





TE 


T T : 
STEAM ENGINES 
1 8) vy Warren 8 tt x 10 W.. tical : 
* hp., 24 in x 8 in. flywheel 
» hp. 6 in x Siu Vert Twin 
Cvlit with 350 in x 39 | 
thrott valve and 2% u 1 
1 Ho », Atlas 14 in. x 2 i tal 
itomatic i inl t 1 ! 
thrott v \ l 
= 1 y ; an. = 01 
= 1 Vertical. 5 in. x 5 in., 61% hp. at 40 
= b. M.E.P 
Rent te x 8 i Ruffalo Vertical, s le 
tir inel  % Cla A 
32 hp 50 p.m = 


MTITITITTTTTTTTTTTTTTTTTe 


Nashville Industrial Corporation 


Old Hi ry, Tenne 


ee = 


€,)_SEARC CHL 














wa 


IGHT SECTION 


Vol. 





64, No. 26 








Power 
ltteccenenesntiny FUCCRECECCRGOGERCCEEERGRCOGRERORARGGEE REESE seaeeuuae 
; Rebuilt—Guaranteed 
: 1—50 kw. Synchronous M-G Set consist- ey., 550 v., 1455 r.p.m., direct con- 
$ ing of nected to 50 kw. G.E. type RMC gen- 
= i> kw. G.E. Synchronous Motor, 3 ph., | erator, 250 v., 1500 r.p.m, $700.00 
: >5 ey.. 550 v.. 715 .m.. direct con. | 1—75 kw. Synchronous M-G Set consist- 
= nected to a 50 kw. G.E. type RC gen- | ing of = 
S erator, 250 D.C.. 715 r._p.m. Exciter | 1—Western Electric Synchronous Motor, 3 = 
4 is direct connected... ; $1100.00 | ph., 60 cy., 220/440 v., 900 r.p.m., 
= } direct connected to 75 kw. rebuilt Allis- 
1—50 kw. Motor Generator Set consist- Ch linea aceratas. O50 y D C.. 900 


r.p.m. Exciter is direct connected, 


$1150.00 
and field 


ing of | 
1—75-hp. G.E, type I-K Motor, 3 | 
Prices quoted f.o.b. Philad 
rheostats for rators Appal 


ph., 
Iphia ine iia starting 
our 


ina 
atus Carries 


compensators 
standard one year 


R. SCHEINERT COMPANY 


TONDPUEEOADEOROEUDODOOEGEOESEROUEOHEOACOOEDOOQEOEOEOECESEOUGEOEOUEROGEGUGEOOOORDROODOUEOET 


for motors 
gen guarantee. 
123-125 N. 3rd Street, 
Philadelphia, Pa. 





COOUUOOOUODOEORONOEUEOUAUEOEOEOEORCHOONORONOHOROEUERED 


FOR SALE 
200 HP. OIL ENGINES 
$6750 Each (never erected) 
STEAM TURBOS 
12500-9375 





souaneenenunens 


» 


OFFERS BIG BARGAINS 
IN 





PTT 


Bridge Cranes 25 to 100 ft. Yours 


BOILERS 
New 1001 HP., 200 Ib. 
ROSS POWER EQUIPMENT CO. 


Indi 


for the asking. 


The RANDLE 
MACHINERY CY. 


Ohio, 


Span 


soneeensenneesenceceensnsenente 


Sy 








Te 


mapotlis 


PITTI 


1768 Power St., Cincinnati, 


CUGHCEREOUSORONORUEOEO EGON OOONOEE 


enue 


ONUECEUEOEEOUOEOEDECEORODUOCCEOEOEONOEOECCUEODODUDEROOUGRDUCEORSOGEEOEUDOOEOESROOEOEODORESRGOSEDUROOEOOAD 


OeOeUAOESEGUUEUOUSASAEESOGESSEOOLUUCULEGHIRARSEGGLOOOUESSEEASEEUSEEOSRGUCESASAEOSUSESESCO AO Geet etesEOtOTE 


Ji D- 62 50-2500 Kya. U ed and Rebuilt Engine Generator Sets, Turbo 
ee Generator Sets, Motor Rotary Converters, Gen- 
2—625-Kva. (1 new, 1 used 4 days) ee ee ee ee 
— 24> b.. S wr 4 Steam an zlectri¢ ichinery ¢ all Kinds also 
750 and 937 Kva. Mixed Press Turbos Machine Tools. Send for our new machinery list. 

















desevsanvscnanenssenscanseersconacennnuneucacacaqnienisiiistissaisanin a senensueneuensnsncens 

: BOILERS 7 STEEL STACKS 

: Complete plant ready for installation, 2 5 1—Self-supporting, 11-ft. dia, x 200-ft. high 

2 ludin 2 = 1—Self-supporting, 8-ft. dia. x 150-ft., %-in 
s 2- 100-hp Wickes iallionn with all equip- = plate 

: me = = 10 Self pportir 7 0-f high, 4-ft lia at 
= La list of heating and power boilers i = 3 base, : in, at top, %-in. plate 

: tock, Write for a “ i ¥ : 2 l - y : dia UX 32-ft. high, with A-ft. 
: C. M. SCHWARTZ BOILER CO. 2 2 NASHVILLE INDUSTRIAL CORPORATION 
: say City, Mich 2 § Old Hickox Tennesse 
STULL ty HUOURUUEEDOUEAOUOCOOOESOCHRAOOEROORAUOEDTDCHUEERAEEEEODES: "lta : stb ‘ aia : 











y MIPLLLLLLLIIITil tii iiti itil iii iii iii iii titi iia it) “4 PUOOAAAECAAEUATOOOUEEOAEEAOEOUODEAUEOTORUOOEAOERSOUREOUDOOOROODEAODELOERSUEEGOOEUDERUUO EERE OETA URODOEEDS 
: A. C. AND D. C. UNITS 
BOILERS Ange ae . 
H 250 kva., 220-440-2200 volts G. E. 3 ph., 
s ” ' : 60 cy. and Chuse Uniflow Engine 
3 ee ) > cock é leox Stir , = A anc : me. 
3 ‘. alll os 7 BP tirling 150 kw., 125-250 volts, 3 wire G. E. Type 
: sure We ienghoner “eke S sie ‘ape LDS and Erie City Corliss Valve Engine 
: Accessories esti . Other Units. All Sizes : 
= © po hp. Wickes Vertical Water Tube, H. R. WILSON MACHY. CO., St. Louis, Mo. 
= tt = 
= yy Btvint 604 m4 Boilers—Cranes—Motors—Compressors = 
= andpe : SUSE, EVE A =< 1 - . MTTTTTTTIT 
. J 300 hp. Heine Single Drum Water Tube. 
= | 300 hp. Vort Water Tube nun 
= "00 hp. McEwen Return Tubular, 125 ? 
: It pre-sure 
3: 2 1(v) hp Ames Horizontal Return Buying 
3 Tubular 100 Ibs. pressu e 
¢ 2—80 hp. Fire Tube Boil Good Used Equipment 
= Al pump compressors, accessories, ete. 
" is frequently the difference between 
Nashville Industri: al Corporation having good needed equipment or 
Old Hickory, Tennes- doing without it. 
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SOCNUEOROUOOEOOGECEOSODUOEOROECEOOEONNE 


“SEARCHLIGHT” 





Opportunity Advertising 


—1to help you get —to help you sell 


what you want. what you no longer need. 


Take advantage of it — For Every Business Want 


“Think SEARCHLIGHT First” . 


FanvevennennennenneneseeeeseeUeeeeeeHeNEENEOOUOOOOOOOUUOOOODOUEAEDEERSEGHOOUEOILOCOOOEESEDEREREE sunnnnee tonennnanens 


COUEOUEOEROSSOURONEOECESO ERO EREREGEOOEUEEOEEOEERERS 





STITT ELL 

















December 28, 1 
Power 


926 








Power Plant Equipment 


READY FOR SERVICE 





















































What have 
you for 
sale? 





924 North 3rd Street, 
PHILADELPHIA, PA. 





~ 


_/ GEORGE SACHSENMAIER co. 





a 


Send for 
our Complete 
Catalog 


Always a Large Stock of 

TURBO GENERATORS ‘ . 125 kw., Gen. Elec.. 3 wire, to 
: © kw.. 250 v., Crocker-Wheeler- Transformers Erie Ball, 
= Terry 275 kw Ger Ele wi to 
5 50 kw., 125 v.. D.C.Westghse i Wetherill 
i 150 kw., 3 60 cy., Westgh. Turbines 25 kw.. We < Wire, to 
= 00 kw Ur i ph 0 ey E : D a Rice-Sarg 
2 Sinha eat ie neine riven 
: Allis y Moore tu * A.C. ENGINE UNITS 
= 300 kw., ph. I Units di kw ee v y 
= 00 kw., 3 ph estg Seibel 
: 300 kw., 600 v., D.C. Westghse Motor Generators «i kv, = aaa 3 
= 00 kw., 250 D.¢ We h Dass OY i ‘ake 
: 500 kw., 3 pl 60 Allis Motors 2% : cn G1 ph 60 ey. 
3 Ch er shia 
= 600 kw., ph., 60° ey NEW 90 kva., G.E., 3 ph., 60 cy. belted. 
: GE. Dynamos 100 kw.. G.E., 3 ph., 60 cy. belted 
E 1000 kw., § G.B. ‘ bed Eva... 3 ph. G0 cy.. Allis to 
= 1000 kw., 3 o.. Gat of every description Harrisburg 
= 6000 kw., 3 1, 60 ey GE eady fore 145 kva 3 ph 60 cy., Westgl 
Z 720 hp., » to 10,000 Immediate Delivery ich sha EES Sa 
5 cut. compr serie: 150 kw G.t 2 ph., 60 cy 
= to Ames 
: ENGINE UNITS ENGINE UNITS ee a eet oe ee 
: (125 Volts) (250 Volts) 200 a Tor. 68 cy. Wanted 
= 0 kw G.E. Marine unit 50 kw., ker-Wheeler to Ames, alte 1 ‘ 
= kw G1 t Ames V. 90 kv 1 Elec., 3 ire 50 " GC 1.E 
Z 0 kw., Westgl ' cen Erie Rall te ee 
s ter crank 75 kw., Crocker-Wheeler. 3 wire 500 kw., 3 ph., 60 cy., G.E. to 
z 1 kw., G.E. to Ames uniflow. to Harrisburg Ri lw iy j valve ie ‘ 
z 150 kw G E to Chuse side 75 kw., Westghse. to Erie Ball. 635 kw ph., 60 cy., G.EB t 
2 rank. 100 kw., Gen. Elec. to Skinner Rice-Sargent, 








Susteeennscaceueneneqener 





SUAUAENURASUKAEASTSUSUGAOEGEUAOEREOEOESOROANEOED 





Old 


Nashville Industrial Corporation 


Hickory, 


SONUNCUOEEOEOEOORECEUOAGEOOONOEUEOEOOOCODANCONOHORORE 





AOQOSUAGOAESEGOUENOUEDOEO COCO GUEOEOUEGROSCEDEOEO EO EC EEORNEY, punveenenanae 

















T nnessee 















Motors 





Equipment 


n 
Electric b. 


eee 
Transformers = a 
Other 


COMPRESSORS | MOTORS "*" °== 
E , 230 VOLT 
= 25 4 a) Hou p.m 
: 1—Worthington Laidlaw 15 and 26x20x24- ; 73 os se Wei, SE AK 100, B00 rp m 
= in. 2,570 cu. ft. per min. at 150 r.p.m, 1—75 hp, Westing., SK, 8825/1125 r.p.1 
> 1—Gardner 12x16x12. 2 See So 
5 1—Chicago Pneumatic Portable 12x74 x12, : : + fie ae ge : pm 
: on trucks with 27 hp. gasoline engine. 3 1—35/50-hp. G. E., RLC, 4100/1200 r.p.m 
= 1—Westinghouse Air Brake type, size 3 1—20/25-hp. G. E. RLC, 
914x5x10 with air receiver tank. = 00/1200 F.0.m . 
= 6 11%-hp. West SK 
3—Ingersoll-Rand Class ER1, 120 cu. ft. = 5300/1500 
per min, at 350 r.p.m, = 
I—No. 0 Auto Air Compressor 3x4-in., = BELYEA 
with air receiver tank = COMPANY, INC. 
Di te Good Condhiion 5 143W.18th St., N.Y.C. 





ponenneonenneany 





CONOECODEAEO OREN OOGECEOECEAEEOEOEOEOEGEEO. 


VONCERECHOROEUOEDEUEOROECEORSOAUEOEOEOOOECEOGEOEOEORADODEOEY 
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SOOUEUEUEEOUEECUESCA EUS OONCOOOUSEOAENODEDEDROTTEOUEDEUU EECA EEUU ERCUOREOUOEEOU OOOO OUEEUEPOEU TERRE EEEREEELS = 
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Special Selection 
Generating 
Equipment 

At Bargain Prices 


These units have been com- 
pletely overhauled and are in 
condition for all practical pur- 
poses equal to new. 


All machines owned by this com- 
pany. We invite inspection. 


185 kw., 2300 volt, 3 phase, 
5 r.p.m., Western Electric, 
Generator direct driven by a ‘227 
hp. Skinner slide valve Engine. 
kw. 8300 volt, 3 phase, GO eyele, 

rp.m., Western Electric type 

form D, A.C, Generator direct 
driven by 1 125 hp., 4x5 Iieft 
hand Skinner slide valve Engine 
kw 125/250 volt, 3 wire 

"60 r.p.m., Westinghouse ‘ 

pound wound Generatot direct 

driven by a Harisburg Fleming 1I'?x 

19's x14 Tandem Compound Engine 

35 kw., 230/250 volt, D.C 3800 rop.m., 
Western Electric, type LSE Genera- 
tor direct driven by a Skinner slide 
valve Engine 

25 kw 2206 volt, Dc 350) r.p.m., 

Sturtevant Generator direct) driven 

by a x8 Sturte vant vertical Engine. 
kw 20 volt, D.C r.p.m. 

Enebers “Ge nerator direct connected 

to a 6x6 Engberg vertical Engine. 


Special Bargain 


60 eyele, 
A.C. 


TRE 


Loo nC 


om 


375 






100 G.P.M., 110-lb. pressure, 4- 
stage Hill Centrifugul Pump 
with direct connected 230-volt 
D. C. General Electric motor 
and Cutler Hammer Fire Cone 
trol Panel. 

SERS: RIEDy, 

1290 FE. 53rd St. 


CLEVELAND, OHLO 


A Fractional H.P Motor or a Complete Power Plant 





MITTIN 








PITTI 





PITT 

















- TURBINES | 


POWER PLANT 


Good "MACHINERY 





— Low Priced for 


TITTLE ed 


PTITITIT ITLL 


aries. 





ol Equipment Engineers 
; Rockford, Ml. Phone: Main 3741 26 Cortlandt St., New York 


1—187 kva., 40 v. high pressure 
non-condensing Westinghouse 
turbine, complete with auxili- 


i Rockford Power Machinery Co. 


Immediate Disposal—; We 


PITT 






PTTITTTITITIT EL 








SUEDE SONOEOEOEOEUE 


offer 
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TO 















DECEEEEDGUEDEUEOHOROHOEOEOORHOReOEO EONS 


USED POWER EQUIPMENT 


Transformers 


Motors 





Released from service by a number of 
public utility companies 


under above classificati 


on 


WRITE TODAY FOR YOUR COPY B 


Electrical—Hydraulic—Mechanical 


Our summary contains a complete list of equipment 


Phoenix Utility Co., 71 Broadway, New York City 


AUVEPUDAADASANENAAAAEONNAUADENENAAAOEEDNOGAUAEOOOAOANDEOAUEEROAAUORECUCOOEREOAUAGEOGAOUOODALAAEEEAUUSAEEEMSUATEEEUAUONOOUTUDEDAUAOSUEOOUEOOEOOOUADOEREUATEEROOUOADOUUUCOEEREUODERRATAUEEREOOOTOEROTOUEERUEOOTEOEUUUE SERRE Ss 


Used 


; the services of experienced 
~ > , Sngineers in buying, inspecting and selling 
1—500 kva., 480 y + 3 ph., 60 ey. honk Ganchianice’ ‘eine sellin aul aavecaieiian 
Westinghouse mixed pressure complete plants. Get the opinion of ex- 
turbine. perts, consult us! 
1—625 kva., 480 v., 3 ph., 60 cy. : ; FOR SALE | 
Allis-C halmers. Generating Sets Boiler Plants 


NooreWacPonald 








RTT 


TTT 












Tro 
mPPPTTTTTTTTTTTTTTTT CCC 


seeeer 

















MOTOR 


BARGAINS 
NEW AND USED 


; 











*VERY motor sold is guar- 

4 anteed. Write for our low 
prices on your requirements. 

SLIP RING hail op 

H} Make Ph. Cy Ve Rpm 
300 A His-€ hal 3 60 220 140 S70 
200 Fair.-Morse 3 60 220 440 600 
175 Allis-Chal 3 60 550 600 
100 Westg. (C.W.) 3 60 550 600 
100 Westg. (CW, 2 60 220 600 
100 Westg. (C.W.) 3 60 220 440 600 

Other sltp-ring motors down to Vy hp. 

SOUIRREL ¢ AGI MOTORS 
150 G.I 140 375 
150 G.I Kk .T.) 3 60 2200 S70 
100 Cr-Wh 3.60 220 440 1750 
7 ¢ Wh 3 60 220 440) 1160 
0 Gen. Klee 3 60 2°0 440 900 
Other squtrrel cage motors downto “hp 
DIRECT CURRENT MOTORS 
All 220 volts 230 volts 


Hp, al Speed 
120 Sprague C) 450 900 
100 Sprague (C) 6550/1100 
60 We te. (S G20 
60 I lectr o Dynamie 625°1050 
50 Westg. (S) 750, 955 


Other D.C. motors down to \% hp 


Write for complete stock list. 


L. J. LAND 
142 Grand St., N. Y. C. 
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anneneeaane 











MITTIN 
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21 Ordered simultaneously 


z a 


Nationally Known Steel Plant 


Having used PHILADELPHIA SPEED RE- 
DUCERS, this Nationally Known Steel Plant 
AGAIN placed their order with us for 21 Worm 
Gear Units. Surely, this is an indication of not 
only complete SATISFACTION, but absolute 
CONFIDENCE, 


The above is only one of many large repeat orders 
received by us from well known industrial firms. 
Philadelphia Speed Reducers are made in all 
sizes and types to meet various industrial drive re- 
quirements. Thev are so accurately designed and 
constructed, that they absorb a minimum of the 


prime mover’s power,—and in addition last for 
years with practically no upkeep attention. 
Another important fact about Philadelphia Units, 
is, that they allow the use of “standard” high 
speed motors. which are lower in first cost and 
have a higher power factor than special (low 
speed) motors. In addition, they are: Safe, Silent, 
Space Conserving and Impervious to Dust, Mois- 
ture and Fumes, etc. 


For driving Stokers, Water Screens, Conveyors, 
Hoists, Line Shafting and various Individual Ma- 
chines, they are extremely efficient and economical. 


Tell us your Speed Reduction Problems and our Engineers will be 
glad to help you solve them. 


Main Office 
and Plant 


Richmond and 


iO" a s ts. 


5 Phila., Pa. 


EN 





Manufacturers © 


o 
Industrial Gears 


PHILADELPHIA, PENNA. 


Branch Sales and Engineering Office: 12 E. 41st St., New York 
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“RIDGWAY WE’RE TICKLED 
PINK WITH YOUR ELEVATORS” 


Said the man whose elevator we had changed over to the Ridgway 
Hydraulic. 








Steam- 


The machines were working noiselessly and speedily and_ stuff 
getting through the factory as never before in its history. 

AND THE ELEVATORS WERE NOT COSTING ONE CENT 
FOR POWER. 

The Elevators were being driven from the regular boiler plant and 
they were not burning one pound more coal after the Ridgway Elevators 
were put in than before. 


Was 





The old elevators were operated from outside current (and 


inside 
cussin’!), 








At the present moment we are changing elevators for the 
Concerns all over the land. 


THE SMART ONES ARE TIRED OF 


Greatest 














Double Geared TE a . = sree | 
Expensive repairs 


Dangerous counterweights 





Fires 

Lots of overhead 
Jiggling at floor levels 
Interrupted service 





Big electric power bills 
Overloading and breakdowns 

SO THE SMART ONES SEND FOR RIDGWAY 
and get Perfection in Elevator Service. 


No drummer or agent calls to see you. If you don’t “Get It On Your 
Own,” you are not likely to 


“HOOK ’ER TO THE BILER” 


CRAIG RIDGWAY & FILS CO. 
Over 3,000 in daily use COATESVILLE, PA. 























Direct Acting 
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CELLET ed 


NEW YORK BELTING & PACKING CO. 


New York’ Boston Chicago Philadelphia Pittsburgh St. 


Louis San Francisco 


Manufacturers High Grade Rubber Goods for Mechanical Purposes 


“Indestructible” White Sheet Packing “Firo”’ Superheat Sheet Packing 
“Cobbs” High Pressure Piston Packing “Test Special” Rubber Belting 
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Belt User’ s Book Fre ee 
find it } 3 them to ) 
! thei belt i "7 a age i for ar 
iF pelts. Batt 1 ask 
belt usage with 


Mailed gratis on request 
J. E. RHOADS & SONS 
1 rd St 
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Cleveland, 1202 W. Ninth St Factory and Tannery, Wilmington, Deiaware = 
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DOTIT WASTE POWER! 
Siep Down Your Motor Speeds with 
INI apres poeonecee 
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: FOOTE BROS. GEAR g ‘MACHINE 
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: MORSE CHAIN CO., ITHACA, N.Y., U.S.A. - 
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WHAT AND WHERE TO BUY 


Equipment, Apparatus and Supplies Used in the Power Plant Field with Names and Addresses of 
Manufacturers and Distributors Whose Advertisements Appear in This Issue 


See Last Page for Alphabetical Index 








Accumulators, Steam 

Ruths Accumulator Co.. N. Y 
Aftereoolers and Keeceivers, Air 
Alberger Heater Co., Buffalo 
Chicago Pneu os N Y¥ 
Ingersoll-Rand Co. F 
Nordberg Mfg. Co., 


Air Chambers 
Hercules Float 
Mass. 


Air Washers 
Spray Engineering Co 
Alternators, Turbo 
Elliott Co., Wellsville, N. Y 
General Electric Co Schenectady 
Ridgway (Pa.) Dynamo & Engine 
Co 
Terry 
Annunciators, 
Cory & Son, Chas., N 
Arches, Boiler Door 
McLeod & Henry Co., 


Arches, Flat, Suspended 
Bigelow Arch Co., Detroit 
Beiler Tube Co. of Amer 
Brady Conveyors Corp 

Burke Engineering Co 

Mich 

Detrick Co... M H Chicago 
Hofft Co.. M. A., Indianapolis 
Tllinois Stoker Co., Alton, Ill 
Liptak Fire Brick Arch Co 


Y 
Milvw aukee 


Wks., Springfield. 


Boston 


Hartford 


Turbine Co., 


Audi-Visible 
y 


Steam 


Troy, N. Y. 


Pittsburgh 
Chis ago 
Holland 


Mexico, 


Mo 
McLeod & Henry Co., Troy, N. Y 


Walsh Fire Clay Products Co., St 
Louis 

Ash Gates ond Hoppers for Pul 
verized Fuel 

Allen, Sherman, Hoff Co. Phila 

Jeffrey Mfg. Co.. Columbus, O 

Ash Handling Equipment 

Allen, Sherman, Hoff Co.. Phila 


Reaumont Co., R. H., Phila 
Brady Conveyors Corp., Chicago 
Chain-Belt Co Milwaukee 
Combustion Engrg. Corp, N. Y¥ 
Detrick Co... M. H.. Chicago 
Gifford-Wood Co.. Hudson. N. ¥ 
Hayward Co., N. ¥ 


Jeffrey Mfg, Co.. Columbus, O 
Link-Belt Co., Chicago 

Robins Conveying Belt C N. ¥ 
United Conveyor Corp... Chicago 
Webster Mfg. Co., Chicago 


Ash Quenchers 


Allen, Sherman, Hoff Co., Phila 

Ash Sluicing Systems 

Allen, Sherman, Hoff Co., Phila 

Ash Tank, Steel 

Heine Boiler Co., St. Louis 

Ash Tanks, Tile 

Tnited Conveyors Corp Chicago 

Baffle Walls, Boiler 

Boiler Engineering Co Newark 

Carborundum Co., Perth Amboy 
ry 


Engineer Co 


King Refractories Co. Buffalo 

Liptak Fire Brick Arch Co., Mexico, 
Mo 

McLeod & Henry Co.. Troy. N. Y 


Walsh Fire Clay Products Co., St 
Louis 

Baffles, Monolithie 

Boiler Engineering Co.. Newark 

King Refractories Co., BuffaJo 

Rearings 

Hoyt Metal Co., St. Louis 

Rearings, Roller 

Timken Roder Bearing Co.. Canton 
Ohio 

Bearings, Thrust 

Timken Roller Bearing Co., Canton 
Ohio 

Belting 


Greere, Tweed & Co., N. Y. 


N.Y. Belting & Packing Co.. N. ¥ 

Quaker City Rubber Co., Wissin 
oming. Phila 

Rhoads & Son J. E Phila 


Belting, Conveyor 


Jeffrey Mfz Co.. Columbus. O 
Keashbey & Mattison Co., Ambler, Pa 
N.Y. Belting & Packing Co.. N 
Belting, Leather, Waterproof 


Rhoads & Sons 
on Rubber 


Phila. 


Y. Belting & Packing Co., N. ¥ 
ie City Rubber Co., Wissin 
oming. Phila 


U. & Rubber Co.. N. ¥ 


Bins 

Blaw-Knox Co., 

Brown Hotsting 
Clevelana 


Pittsburgh 
Machinery Co., 


Blowers, Centrifugal 


De Laval Steam Turbine Co., Tren- 
ton 

Elliott Co., Wellsville, N. ¥ 

General Electric Co.. Scheneetady 


Green Fuel Economizer Co., Beacon, 
Y 


Je ffrey Mfg. Co.. Columbus, O. 
Sturtevant Co., B. F., Hyde Park 
Wing Mfg. Co., L. J.. N. Y. 


Blowers, Fan 
Buffalo Forge Co.. Buffalo 
Clarage Fan Co Mich. 


, Kalamazoo, 

Engineer Co.. N. ¥ 

General Electric Co 

Green Fuel Ex 
me 


Schenectady 
onomizer Co., Beacon 


Jeffrey Mfg. Co 


Sturtevant Co., T 
Wing 


Columbus, O 
3 F.. Hyde Park 
mie. Co. LL. Jd... KH. ¥ 


Blowers, Forced Draft 


Buffalo Forge Co., Buffalo 
Clarage Fan Co., Kalamazoo, Mich 
Jeffrey Mfg. Co.. Columbus, O 


MecClave-Brooks Co Scranton, Pa 


Sturtevant Co., B. F.. Hyde Park 
Wing Mfg. Co., L N. ¥ 
Blowers, Induced Draft 

Buffalo Forge Co., B uffalo 

Clarage Fan Co., Kalamazoo, Mich 
Jeffrey Mfz. Co C ‘umbus, O 
Sturtevant Co., B. F., Hyde Park 


Blowers, Soot for Roiler Tubes 
Huyette Co., Paul B., Philadelphia 


Vulean Soot Cleaner Co Webster 
Bldg.. Du Bois. Pa 

Rlowers, Steam Jet 

Chesterton Co A W Boston 

MeClave-Brooks Co.. Seranton, Pa 

Schutte-Koerting Co . Phila 

Blowers, Turbine 

Coppus Engineering Corp... Worces 
ter. Mass 

Elliott Co.. Wellsville. N. ¥ 

Ingersoll-Rand Co.. N. ¥ 

Moore Steam Turbine Corp., Wells 
ville, N. ¥ 

Sturtevant Co.. B. F.. Hyde Park 

Terry Steam Shae Hage Co... Hartford 

Wing Mfc. Ce I n. F 

Boiler, Cleaning Process 

North American Fibre Products Co 


Cleveland 
Boiler Compound 
yarratt-Callahan Co 
Paige & Jones 
mond, Ind 


Boiler Door Latches 
De Waters Safety Latch Co., N. ¥ 


Chicago 


Chemical Co.. Ham 


Soiler Fronts 
Erie City Tron Wrs., 
McClave-Brooks Co 


Erie. Pa 
Scranton, Pa 


toller Insulation 
Keasbey & Mattison Co., Ambler, Pa 


Boiler Setting 

American Chimney Corp., N. Y. 

Ashland (Ky.) Fire Brick w? 

Ballard Sprague & Co N y 

Botfield Refractories Co.. Phila 

Carborundum Co., Perth Amboy 

Cement-Gun Co., Allentown, Pa. 

Cc Kal Stoker Corp., Chicago 

Custodis Chimney Constr. Co., Al 
phons, New York 

Detrick Co.. M. H., Chieago 

Erie City Iron Wks., Erie. Pa 

Furnace Engineering Co.. N 

Green Fire Brick Co A. P., St 
Louis 

Ninois Stoker Co 

Keystone Refractories Co.,. N. ¥ 

Laclede-Christy. St. Louis 

Liptak Fire Brick Arch Co 
Mo 

Naismith & Sons, 

Obermayer Co., S 

Plibrico Jointless 
Chicago 

Queen's Run 
Haven, Pa 

Rust Engineering Co., 

Walsh Fire Clay 
Louis 


Tube Cleaners 
Blowers, Soot, 


Alton. Ti 


Mexico, 
Geo.. Pittsburgh 
Chicago 

Fire Brick Co., 
Refractories Co., Lock 
Pittsburgh 
Products Co., St 


Boiler 
(See 


for Boiler 


Tubes) 
(See Scale Removers) 
(See Tube Cleaners Boiler) 


Boilers, Cross-Drum 

Babcock Wilcox Co.. N. ¥ 

Edge Moor (Del.) Iron Co. 

Heine Boiler Co., St, Louis 

Kingsford Fdry. & Mach. Co., 
Oswego, N. Y. 

Springfield (1Ill.) Boiler Co 


Walsh & Weidner Boiler Co., Chat- 
tanooga 

Wickes Boiler Co., Saginaw. Mich. 

Boilers, Heating 

Erie City Iron Wks.,. Erie. Pa 

Boilers, Locomotive 

Connelly Boiler Co., D., Cleveland 

Boilers, Portable 

Erie City Iron Works, Erie, Pa. 

Boilers, Return Tubular 

Bigelow Co., New Haven. Conn. 

CoKal Stoker Corp., Chicago 

Connelly Boiler Co., D., Cleveland 

Erie City Iron Wks., Erie, Pa 

Murray Iron Wks. Co., Burlington 

Bmith & Sons Co., S., Paterson, N 

Union Iron Works, Erie, Pa. 

Vogt Mach. Co., Henry, Louisville 


Walsh & Weidner Boiler Co., Chat- 
tanooga 

Boilers, Vertical Water ej 

Babcock & Wilcox Co., N 

Bigelow Co., New Haven a 

Casey-Hedges Co Chattanooga 

Erie City Iron Works, Erie. Pa 

Wickes Boiler Co., Saginaw. Mich 

Boilers, Waste Heat 

Edge Moor (Del.) Iron Co 

Wickes Boiler Co., Saginaw 

Boilers, Water Tube 

Babcock & Wilcox Co... N. ¥ 

Bigelow Co.. New Haven. Conn. 


Casey-Hedges Co., Chattanooga 
Connelly Boiler Co., D., Cleveland 


Edge Moor (Del.) Iron Co 

Erie City Iron Works, Erie, Pa. 
Heine Boiler Co.. St. Louis 

Ladd Water Tube Boiler Co 
Murray Iron Wks. Co., Burlington 
Springfield (T11.) Boiler Co 

Union Iron Works, Erie, Pa. 

Vogt Machine Co., Henry, Louisville 
Walsh & Weidner Boiler Co., Chat- 


tanooga 


Wickes Boiler Co., Saginaw, Mich 


Rooks 
McGraw-Hill Book Co., N. Y. 
Breechings 


Littleford Bros., Cincinnati 
Smith & Sons Co., S. Paterson. N. J 


Brick, Fire 
Ashland Pi ) Fire Brick Co 
Bartley Crucible Co., Jonathan, 
Seoniens 
Botfield Refractories Co 
Carborundum Co., Perth 
General Refractories Co 
Laclede-Christy. St. Louis 
MeLeod & Henry Co.. Troy, 
Obermayer Co., S., Chicago 
Plibrico Jointless Fire Brick Co 
Chicago 
Queen's Run 
Haven. Pa 
Walsh Fire Clay 
St. Louis 


Phila 
Amboy 
Phila 


N.Y 


Refractories Co., Lock 


Products Co., 


Brick, Insulation 

Quigley Furnace Specialties Co., 
a 2 

Bucket Carrier, Pivoted 

Chain-Belt Co.. Milwaukee 

Gifford-Wood Co.. Hudson. N. Y. 

Link-Belt Co., Chicago 

Buckets, Clam Shell 

Blaw-Knox Co., Pittshburch 

Brown Hoisting Machinery Co., 
Cleveland 

Hayw ard Co. N.Y 

Link-Belt Co., Chicago 

Buckets. Electrie Motor 

Hayward Co., N. Y. 


Buckets. Orange Peel 
Hayward Co., Y 


Buildings Portable Steel 


Blaw-Knox Co, Pittsburgh 
Bunkers, Coal 

Allen, Sherman, Hoff Co., Phila. 
Beaumont Co., R. H., Phila 





Brown Hoisting 
Cleveland 
Gifford-Wood Co 
Link-Belt Co.., 
Burners, Gas 
Gas Combustion Co.., 
Mettler Co., Lee B., 


Machinery Co., 
Hudson, N. Y. 


Chicago 


Pittsburgh 
Los Angeles 
Burners, Oil 
Pethlehem (Pa.) 
Combustion Engr 
Engineer Co., N. Y. 
Morse Dry Dock & Repair Co 
Brooklyn * 
National Airoil Burner ae Phila. 
a eabody Engr. Corp., N 
Schutte-Koerting Co., P nila. 


Burners, Powdered Coal 
Illinois Stoker Co., Alton 


Steel 


Corp 
*s. Corp., 


a 


Bushings 


Gifford-Wood Co.. Hudson, N. Y. 


Car Pullers, Capstan & 
Hand 
Gifford-Wood Co., Hudson, N. : - 
Webster Mfg. Co., Chicago 
Castings, Brass and Iron 
Neemes Fdry., Ine Troy 
Castings, Grey Tron 
Erie City Iron Works, 
Fuller-Lehigh Co., I 
Gifford-Wood Co. 
Harrisburg (Pa.) 
Wks. 


Rile 7 


Electric, 


Erie, Pa. 
ullert« — _Pa 
Hudson, N. Y. 
Fdy. ry Mach. 
Stoke r Corp., Worcester 
Cement, Fire Brick 
Ashland (Ky.) Fire Brick Co 
Botfield Refractories Co., Phila. 
General Refractories Co., Phila 
Keystone Refractories Co.. N.Y 
King Refractories Co., Buffa'o 
McLeod & Henry Co.. Troy. N. Y. 
Obermayer Co., S., Chicago 
Plibrico Jointless Fire Brick Co 
Chicago 
Walsh Fire 


Clay 
Louis 


Products Co., St. 


Cement Guns 


Cement-Gun Co.. Allentown, Pa 


Cement, High Temperature 

Botfield Refractories Co., Philadel- 
Dhia 

Cement, Iron 


Obermayer Co., S.. Chicago 


Smooth-On Mfg. Co., Jersey City 

Cement, Pipe Joint 

Smooth-On Mfg. Co., Jersey City. 
N. J. 

Chain Drive 


Chain-Belt Co., Milwaukee 

Jeffrey Mfg. Co.. Columbus, QO. 

Morse Chain Co., Ithaea. N. ¥ 

Philadelphia (Pa.) Gear Works 

(See Stacks) 

Clamps, Pipe 

Yarnall-Waring Co., 
Phila 

Clay, Fire 


Chimneys 


Mermaid Ave.. 


Ashland (Ky.) Fire Brick Co 
Clutches, Friction 

Gifford-Wood Co.. Hudson, N. Y. 
Jones Fdry. & Mach. Co., W. A., 


Chicago 
Link-Belt Co., 
Webster 
Coal 
Peale, Peacock & Kerr, N. ¥ 
Pittsburgh (Pa.) Coal Co 


Coal Bunker Lining 
Wailes Dove-Hermiston Corp., N. Y¥. 


Coal Crushers 
American Pulve 
Beaumont Co., R. H 
Brown Hoisting 
Cleveland 
Erie City Iron Wks.., 


Chicago 
Mfg. Co., Chicago 


rizer Co.. St 
Phila 
Machinery Co., 


Louis 


Erie, Pa. 





Furnace Engineering Co., N. Y. 
Fuller-Lehigh Co., Fullerton. Pa. 
Gifford-Wood Co.. Hudson. N. Y. 
Grindle Fuel Equip. Co., Harvey 


Jeffrey Mfg, Co.. Columbus. O. 
Fennedy- Van Saun Mfg. & Eng. 
Corp., b 


Link-Belt Co.. 
Webster 


Chicago 
Mic. Co., Chicago 


Coal Handling Equinment 
3eaumont Co.. R. H.. Phila 
3rown Hoisting Machinery Co., 
Cleveland 
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The higher load capacity of 
Timken Bearings effects 
space savings which keep 
Allis-Chalmers Enclosed 
Motors nearer insize to the 


corresponding standard 
open ratings. 


The liberal use of electric steel had made Allis- 
Chalmers motor frames virtually shock-proof.... 
the unit-assembly of laminations assured perma- 
nent core rigidity ....the silver brazing of rotor 
bars to end rings meant an indestructible rotor 
-»..a special final insulation process kept the 
windings like new. ...and then the moving parts 
were given equal permanence through the use of 
Timken Tapered Roller Bearings. 





Timkens carry thrust as well as radial loads, with 
perfectly lubricated rolling motion, under all 
conditions. Bearing capacity is increased, but 
shaft length is reduced, permitting a whole series 
of improvements and economies—from basic de- 
sign to operating position on your job. 


Every motor user is interested when the Allis- 
Chalmers name is on motors that can be kept 
wear-proof with only a very few greasings yearly ! 


Shaft length averages 15% ALLIS-CHALMERS MFG. CO., Milwaukee 


less in Allis-Chalmers Anti- 


Friction Types. District Sales Offices in all Principal Cities 











Chain-Belt Co 

Gifford-Wood Co 
Hayward Co., N 
H int e.. Cc W 


Brighton, N. ¥ 


Milwaukee 
. Hudson, N. Y¥. 
y 


West New 


Jeffrey Mfg. Co.. Columbus, O. 
ink-Belt Co Chicago 

Robi Conveying Belt Co., N. ¥ 
Sauerman Bros., Chicago 
Webster Mfg. Co.. Chicago 


Cocks, Brass & Iron Body 
Homestead (Pa.) Valve Mfg. Co 


Cocks. Gage 


Huyette Co., 


Paul B., Philadelphia 
N. Y 


Jenkin Bro I 
Nason Mfg. Co, N. Y 
Cocks, Steam 


Dart Mfe. Co. E. M Providence 
Homestead (Pa.) Valve Mfc. Ce 
veimer Co 


Lunken Cincinnati 
Merco-Nordstrom Co San Fran 
cisco 


Combustion Chamber, Back Arch 
American Arch Co N r 
Detrick Co.. M. H 
McLeod & Henry Co 


Chicago 


Troy, N. ¥. 


Cbermayer Co., S., Chicago 

Walsh Fire Clay Products Co, St 
Louis 

Combustion Control System 

Boiler Engineering Co... Newark 


Smoot Engr. Corp N. ¥ 


CO, Recorders and Flue Gas Analy- 
sis Instruments 


Foxhoro Co Foxboro 

Huyette Co., Paul B.. Philadelphia 
Ohio Grease Co Loudonville 
Permutit Co N. ¥ 

Republic Flow Meters Co., Chicago 
Compressors, Air 

Allis Chalmers Mf Cr Milwaukee 
Gardner Governor Co., Quincy 
General Eleetri Co., Schenectady 
Ingersoll-Rand Co N. ¥ 

Nordbet Miz. Co Milwaukee 


Worthington Pump & Machy. Corp 

N.Y 

Compressors, Ammonia 

Ingersoll-Rand Co N 

Worthington Pump & Machy. Corp 
Nv 


i 


Compressors, Centrifugal 

De Laval Steam Turbine Co., 
Trenton, N. J 

Compressors, Extraction 

Sullivan Mehy, Co., Chicago 

Compressors, Gas 

Worthington Pump & Machy. Corp 
| i # 

Condensers 

Allis-Chalmers Mfg. Co 

Elliott Co., Jeannette, Pa 


Milwaukee 


Ingersoll-Rand Co., N. Y 

Nordberg Mfg. Co.. Milwaukee 
Schutte-Koerting Co Phila 
Wheeler Engineering 


Condenser & 
Co., Carteret, N. J 


Wheeler Mfg. Co.. C. H., Phila 


Worthington Pump & Machy. Corp 
nS 

Condensers, Barometric and 

Combined 

Ruffalo Steam Pump Co.. Buffalo 

Elliott Co., Jeannette. Pa 

Ingersoll-Rand Co N 4 

Wheeler Mfg. Co.. C. H.. Phila 

Worthington Pump & Mehy. Cor»., 


i 


Condensers, Jet 

Elliott Co., Jeannette, Pa 

Ingersoll-Rand Co., Y 

Wheeler Mfg. Co, C. H Phila 

Worthington Pump & Machy. Corn 
N.Y 

Condensers, Surface 

A‘berger Heater Co Buffalo 

Bethlehem (Pa.) Steel Corp 

Elliott Co... Jeannette, P 

Ingersoll-Rand Co., N 

Wheeler Mfg. Co., C. H.. Phila 


Worthington Pump & Machy. Corp 
N.Y 


Controllers, Draft 
Engineer Co., N. Y 


Controllers, Electric _ 
General Electric Co., Schenectady 
Conveyors, Telt 


Reaumont Co. R. H., Phila 


Brown Hoisting Machinery Co 
Cleveland 

Chain-Belt Co Milwaukee 

Gifford-Wood Co... Hudson. N. ¥ 


Jeffrey Mfg. Co., Columbus, O 
Link-Belt Co Chicago 

Robins Conve 
Webster Mfc. Co., Chicago 


Conveyors, Portable 
Gifford-Wood Co., Hudson. N. ¥ 
Jeffrey Mfc. Co.. Columbus, O 
Link-Belt Co., Chieago 


Coolers, Generator 


Griscom-Ru " €e.. B. FT 
Schutte-Koerting Co.. Phila 
Spray Engineering Co Roston 


Sturtevant Co., B. F., Hyde Park 
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Coolers, Oil 
Alberger_Heater Co 


Buffalo 
Griscom-Russell Co.. N. ¥ 


Schutte-Koerting Co., Phila 
Coolers, Water 
Vogt Mach. Co., Henry, Loulsville 


Cooling Plants and Ponds 

Schutte-Koerting Co., Phila. 

Spray Engineering Co., Boston 

Yarnall-Waring Co., Mermaid 
Phila 

Cooling Towers 

Wheeler Condenser & Engineering 
Co., Carteret. N. J 


Ave., 


Wheeler Mfc. Co.. C. H., Phila 

Couplings, Flexible Shaft 

De Laval Steam Turbine Co., Tren- 
ton N 

Foote Bros. Gear & Mach. Co 


Chicago 
Nicholson & Co W. H 
Barre 


Philadelphia (Pa.) Gear Works 


Wilkes 


Terry Steam Turbine Co., Hartford 

Couplings, Shaft 

oote Bros. Gear & Mach. Co., 
Chicago 

Jeffrey Mfg. Co., Columbus, O 

Jones Fdry. & Mach Co... W Bir 
Chicago 

Nicholson & Co.. W. H., Wilkes 
Barre, Pa 


Covering, Pipe & Boilers 


Keasbey & Mattison Co.. Ambler. Pa 
Obermayer Co., S., Chicago 
Cranes 

brown Hoisting Machinery Co., 


Cleveland 
Milwaukee (Wis.) Electric Crane & 
Mfg. Co. 


Cranes, Crawler Type 


Link-Belt Co Chicago 
Cranes, Electrie Traveling 
Milwaukee (Wis.) Elect. Crane & 


Mfg. Co 


Cranes, Locomotive Gas 
Brown Hoisting Machinery Co 
Cleveland 
Link-Belt Co., 


Chicago 


Cranes, Locomotive Steam 

Brown Hoisting Machinery Co.., 
Cleveland 

Cut Outs, Electric 


General Electrie Co., Schenectady 
Cutters, Boiler Tubes 
(See Pipe Cutters) 


Cylinder Boring Bars ind Reboring 
Inderwood Corp., H. B., Phila 


Dampers 


Clarage Fan Co., Kalamazoo, Mich 


Denerators 

Cochrane Corp., Phila 
Elliott Co Jeannette, Pa 
Griscom-Russell Co., N. Y 


Dealers Machinery 

(See Searchlight Section) 
Belyea Co., Ine, 
Consolidated Products Co 
Fuerst-Friedman Co. 

Land, L 

Lippincott Co 


Moore & MacDonald 
Nashville Industrial Corp 
O'Brien Mchy. Co 

Power Mehy Ine 

fandle Mchy. Co 

Ross Power Equipment Co 


Rockford Power Mehy. Co 


Sachsenmaier, Geo 

Scheinert Co., R 

Schwartz Boiler Co., C. M 
Stewart & Co., 

Wilson Machy. Co., Harold R 


Die Stocks 
Curtis & Curtis Co., Bridgeport 
Toledo (Ohio) Pipe Threading Mach 
Distilling Apparatus 
Bethlehem (Pa.) 
Griscom- Russell Co 


Ash Pit 
Conveyors 


(Water) 
Steel Corp 
N. ¥ 
Doors, 
Brady 


Draft, 


(See 


Corp., Chicago 
Mechanical 

Blowers. Fan) 

Drainers, Low Pressure 
Cochrane Corp.. Phila 

Dressing, Belt 


Rhoads & Sons. J. E.. Phila 
Drills 
Chicago Pneu. Tool Co.. N. Y¥ 


Jeffrey Mfg. Co.. Columbus, O 


Drop Forgings 

Ingersoll-Rand Co N 

Vost Mach. Co., Henry, Loutsville 
Pynamometers 

Wheeler Mfg. Co., C. H.. Phila 


Dynamos (See Generators) 


Economizers 
Alberger Heater Co.. Buffalo 
Lie at ~ 1 


Gre t onom r Co Bea 
con, N. ¥ 

Power Snecialty Co.. N. ¥ 

Sturtevant Co., B. F., Hyde Park 


Ejectors 

Bethlehem (Pa.) Steel Corp 
Chaplin-Fulton Mfg. Co., Pittsburgh 
Penberthy Injector Co., Detroit 


Ejectors, Air 

Elliott Co.. Jeannette, Pa 

Electric Generating Sets, Steam 
Turbine 

Allis-Chaimers Mfg. Co. 


Milwaukee 

Elliott Co., Wellsville. N. Y. 

General Electric Co., Schenectady 

Moore Steam Turbine Corp., Wells- 
ville. N. Y¥ 


Ridgway (Pa.) Dynamo & Engine 
0 

Sturtevant Co., B. F.. Hyde Park 

Terry Steam Turbine Co., Hartford 


Elevators and Conveyors 

Beaumont Co., R. H.. Phila. 

Brown Hoisting Machinery Co., 
Cleveland 

Chain-Belt Co.. Milwaukee 

Gifford-Wood Co., Hudson, N. ¥ 

Jeffrey Mfg. Co., Columbus, O. 

Link-Belt Co., Chicago 

Webster Mfg. Co.. Chicago 

Elevators, Bucket 


Webster Mfg Co., Chicago 


Elevators, Factory 

Ridgway & Fils Co., Craig, Coates- 
ville. Pa. 

Enamel 


Wailes Dove-Hermiston Corp., N. ¥ 
Engine Repairs 
Underwood Corp.. H. B., 
Engineering Service 

(See Directory of Engineers) 


Phila 


Engines, Corliss 

Allis-Chalmers Mfg. Co 

Chuse Engine & Mfg. Co 
] 


Milwaukee 
Mattoon, 


Nordberg Mfg. Co.., 


Engines, Diesel 

Anderson (Ind.) Engine & Fdry. Co 

Bethlehem (Pa.) Steel Corp 

Busch-Sulzer Bros.-Diesel Engine 
Co., St. Louis 

Fulton Iron Works Co., St. Louis 

Lombard Governor Co., Ashland, 
Mass. 

Melintosh & Seymour Corp.., 


Milwaukee 


Auburn, 


i me B 
Nordberg Mfg. Co., Milwaukee 
Worthington Pump & Machy. Corp 
N. Y 


Engines, Gas and Oil 


Allis-Chalmers Mfg. Co... Milwaukee 

Anderson (Ind.) Engine & Fdry. Co. 

Busch-Sulzer Bros.-Diesel Engine 
Co., St. Louis 

Chicago Pneu. Tool Co., N. Y¥ 

Fulton Iron Works Co.. St. Louis 


Ingersoll-Rand Co N. ¥ 

Sterling Engine Co., Buffalo 

Worthington Pump & Machy. Corp.. 
i ae 2 

Engines, Steam 

Allis-Chalmers Mfg. Co., Milwaukee 

Chicago Pneu, Tool Co., N. Y. 

Chuse Engine & Mfg. Co., Mattoon, 
1 





si 
Clarage Fan Co., Kalamazoo, Mich. 


Erie City Iron Works, Erie, Pa. 
Fulton Louis 


lron Works Co., St. 
Harrisburg (Pa.) Foundry & 
ehine Works 
Nordberg Mfg. Co 
Ridgway 
Co. 


Ma- 


Milwaukee 
(Pa.) Dynamo & Engine 


Skinner Engine Co., 
Sturtevant Co... B. F 
Troy (Pa.) 


Erie 
Hyde Park 
Engine & Machine Co. 


Engines, Steam Una-Flow 


Chuse Engine & Mfg. Co., Mattoon, 
Ill. 
Harrisburg (Pa.) Fdy. & Mch. Wks 


Nordberg Mfg. Co 
Skinner Engine Co., 


Milwaukee 

Erie 

Evaporators 

Bethlehem (Pa.) Steel Corp 

Griscom-Russell Co  o 

Wheeler Condenser & Engineering 
Co., Carteret, N. J 


Exhaust Heads 


Hoppes Mfg. Co., Springfield. Ohio 

Sturtevant Co.. B. F., Hyde Park 

Wright-Austin Co 321 W. Wood- 
bridge St.. Detroit 


Exhausters, Gas 
Sturtevant Co., B. F 
Expansion Joints 


Hyde Park 


Griscom-Russell Co., N. Y. 
Heward Iron Wks., Buffalo 
Mogul Machine Co., Phila 


Wheeler Condenser & 
Co., Carteret. N. J 
Wheeler Mfg. Co.. C. H 


Fans, 


Engineering 
Phila. 


Exhaust and Ventilator 
(See Blowers. Fan) 


Filters, Teed Water 
Cochrane Corp.. Phila 
Elliott Co.. Jeannette. Pa. 
Griscom-Russell Co... N. ¥ 
Filters, Oil 

Elliott Co Jeannette. Pa 
Nugent & Co., Wm. W., Chicago 
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Filters, Oi! System : 
Nugent & Co., Wm. W., Chicago 
Filters, Oil Removal 
Griscom-Russell Co., N. Y. 
Permutit Co., N. Y. 


Filters, Pressure 


Cochrane Corp.. Phila 

Paige & Jones Chemical Co., Ham- 
mond, Ind 

Permutit Co., N. Y¥ 

Filters, Water 

Paige & Jones Chemical Co., Ham- 
mond, Ind 


a - 
Firebox Blocks 


Carborundum Co.. 
Le od 


Permutit Co., 


Perth Amboy 
Me & Henry Co.. Troy, N. ¥ 
Walsh Fire Clay Products Co., St 
Louis 

Fire Hydrants 
Howard Iron Wks 
Fittings, Ammonts 
Greene, Tweed & Co., N 


Buffalo 


Vogt Machine Co., Henry, Louis- 
ville 

York Mfg. Co., York, Pa 

Fittings, Steel 

Pittsburmh (Pa.) Piping & Equip 
Co. 

Flanges 

American Spiral Pipe Works 


Chicago 


Dart Mfg. Co., E. M., Provideme 
Jeffersen Union Co Lexington, 
Mass. 


Jenkins Bros., N. Y¥ 

Pittsburgh (Pa.) Piping & 
Co 

Power Piping Co., Pittsburgh 


Equip 


Vogt Machine Co., Henry, Louis- 
ville 

Floats 

Hercules Float Wks Spring field, 
Mass 


Flue Gas Analysis Recorders 
Huyette Co., Paul B., Philadelphia 


Foundations, Machinery 


Ballard, Sprague & Co., N. Y¥ 
Fuel Oil Systems 
Bethlehem (Pa.) Steel Corp. 


Combustion Engr. Corp., N. ¥. 

Engineer Co., N. Y. 

Morse Dry Dock & 
Brooklyn 

National Airoil Burner Co., Phila 

Peabody Engr. Corp., N. Y 


Repair Co.. 


Furnace Arches 


Bigelow Arch Co., Detroit 


Burke Engineering Co Holland 
Mich 

Carborundum Co., Perth Amboy 

Detrick Co., M. H Chieago 

Hofft Co.. M. A.. Indianapolis 

Liptak Firebrick Arch Co., Mexico, 


Mo 
McLeod & Henry Co,. Troy, N. Y. 


Obermayer Co.. S., Chieago 


Queen’s Run Refractories Co.. Lock 
Haven, Pa 

Furnace Bottoms 

Furnace Engineering Co., N. Y. 

Furnace Bottoms, Cast Iron Air 
Cooled 

Allen, Sherman, Hoff Co., Phila. 


Furnace Construction 
Cement-Gun Co.. Allentown. Pa 


Plibrico Jointless Fire Brick Co 
Chicago 

Furnace Linings 

Ashland (Ky.) Fire Brick Co 

Rotfield Refractories Co.. Phila 


Carborundum Co., 
Cement-Gun Co., Allentown, Pa 
General Refractories Co., Phila. 
Keystone Refractories Co.. N. Y 
Laclede-Christy. St. Louis 
McLeod & Henry Co, Troy, N. Y 
Cbermayer Co., S., Chicago 


Perth Amboy 


Plibrico Jointless Fire Brick Co., 
Chicago 
Queen’s Run Refractories Co.. Lock 


Haven. Pa 
Walsh Fire Clay Products Co., St 
Louis 
Furnaces 
Burke Engineering Co., Holland. 
Mich 
Combustion Engineering Corp., N. Y 
Detroit Stoker Co., Detroit 
Erie City Iron Wks., Erie. Pa 
Fuller-Lehigh Co., Fullerton, 
Hofft Co.. M. A., Indianapolis 
Illinois Stoker Co., Alton. Ill 
McClave-Brooks Co., Scranton. Pa 


Furnaces, Bagasse & Wood Burning 
Combustion Engineering Corp., N. ¥ 
Detrick Co., M. H., Chicago 
McClave-Brooks Co.. Scranton, Pa 


Pa. 


Furnaces. Incinerator 
Combustion Engineering Corp., N. Y¥ 
McClave-Brooks Co., Seranton, Pa. 


Furnaces, Water Cooled 
Furnace Engineering Co., N. Y. 
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Pop Cusses and Lad Discusses Insulation 


Buying— P OW E R—Section 79 








“‘Lad— 


if we had in the bank all the money 
we lost in machine shutdowns due to motor 
troubles last year, we could endow a primary 
election. Felix tells me it’s all due to the 
wrong kind of insulation.” 









‘‘No, Pop— 


it’s all due to the wrong kind of motors. 


In all those shutdowns last year, read the 
names of the motors. 


You don’t see a Linc-Weld saying HERE to 
that mussy roll. 


Those two Linc-Weld motors J bought over 
your objections had the hardest jobs in the 
plant and today their insulation is pliable as 
your ear lobe. 


The Lincoln people have always led the field 
on insulation.” 


Read on Page 11 of the Motor book just why 
no motor can hope to beat Linc-Weld on this 
item. Your copy is waiting for you at: 


Dept. 2-12. 


The Lincoln Electric Company, Cleveland, Ohio 


MA-4 


“iC 
Weld" 


“8 
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Fuses 


General Electric Ci 
Gace Glass Guards 


Chesterton Co A 
Hiuvette Co., Pau 


Jenkins Bros, N. Y. 


Gace Glasses 


Jenkins Bros, N. ¥. 
Libbey Glass Mfg. 


Gages, Differential 


PRailey Meter Co., 


Republic Flow Me 


Gages, Praft 
Bailey Meter Co., 


jristol Co., Water 
Peabody Engr. Corp.., 
Republic Flow Met 


Gages, Pressure 


American Schaeffer 


Corp., Brooklyn 


Bristol Co Waterbury. 


Crosby Steam G: 
Boston 


Republic Flow Meter 


Gages, Recording 


American Schaeffer 


Corp., Brooklyn 


Crosby Steam Ga 


Boston 


Republic Flow Met 


Gages, Vacurcm 


Bristol Co., Waterbury, 


Crosby Steam G 


Be 


ton 
Greene, Tweed & Co., 


Gages, Water 
Greene, Tweed & 
Jenkins Bros., N. 


Gas Burning Equipment 


Mettler Co., Lee B 


Gas Exhausters 


General Electric Co., 


Gaskets 


Garlock Packing Co., 
Greene, Tweed & Co., 


Jenkins Bros., N 
Keashbey & Matti 
_ On Mfg 


N 
v. S J Rubber Co., 


Gates, Blast 
vell Co. W. 


Rocky 


Gates, Coal & Ash Bin 
Allen, Sherman, Ho 


Jeaumont Co., R. 
Brown Hoisting 
Cleveland 


Chain-Belt Co., Milw 


Gifford- weed Co.. 
Hunt Co., C. W., V 
= 


x ffrey Mfg. Co., C 
! Belt Co., Chi 


sews Mi Co 

Gears 

Foote Bros. Gear 
No. Curtis St 


Ganschow Co Wm., 
General Electrie C 
James Mfg. Co,, So 


Jeffrey Mfz. Co. 


Link-Belt Co., Chica 
Jones Fdry. & Ma 


Chieago 
Philadelphia (Pa.) Gear Works 


Webster MI Co 


Gears, Double Helical 


De Laval Steam 


ton, N. J 
Foot Bros. Gé 
Chicago 


Gears, Reduction 


De Laval Steam Turbine 


ton 


N. J 
Elliott Co., Wellsville 


Foote Bros. Gear 
No. Curtis St.. 


Ganschow Co Wm. 
re Fdry. & Mach 


a 
Chien 


ro 
Moore Steam Turbine 
NY 


ville, } 
Philadelphia (Pa.) Gear Works 


jenerating Sets 


General Electrie Co., 
nid way (Pa.) Dynamo 


Sturt vant Co., B. 


Generators, Electric 


General Electrie C 


turtevant Co., B. 


Governors, Pump 
ilve 


Atla \ Co., 2 
Chaplin-Fulton Mf 
Davis Re lator Ce 


Northern Equipm 


S.-C. Regulator M 


oO 


Squires Co., C. E., 
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Hose, Water 
I , Mie 


tow A 





ir 








)., Hose, Air 


Chicago Pneumatic Tool Co., N. Y 
( a Mfg. Co., Springfield, Ohio 
Mfg. Co., Pittsburgh 





Lit 


Hose, Rubber 

Quaker City a ubber Co., Wissinom 
ing Phi 

U. S. Rubber Co., N. Y. 


Hose, Seamless, Metal 
Cory & Son. ¢ is., N 


Hose, Steam 
La i Mfg. Co., Springfield, Ohio 
Libs rty Mfg. Co., Pittsburgn 


Hose, Tube Cleaner 
4 nda Mfg. Co., Springfield, Ohio 
Liberty Mfg. Co., Pittsburgh 





agol : ringfield, Ohio 
Liberty Mfg. Co., Pittsburgh 


Hose, Welding 
Oxweld Acetylene Co., N. Y. 


Ice Machine Repairs 
Underwood Corp., H. B., Phila 


Ice and Refrigerating Machinery 
(See Refrigerating Machinery) 


Iluminators, Water Column 


Simplex Valve & Meter Co., Phila- 


HMuminators, Gage 
1 Valy & Meter Co., Phila 


Indicators, Floor 
Hlanson, Roy E., Los Angeles 


Indicators, Speed 
Bidd James G.. Phila 


Lt cow Co., O., N. Y. 

Indie ators, Steam Engine 

( y Steam Gage & Valve Co., 
TR. / 

Ma 1 Maxwell & Moore N Y 


Indieators, Valve Position 
Northern Equipment Co., Erie, Pa 


Injectors 

Jenkins Bros _ 

Penberth Injector Co., Detroit 
Schutte-Koerting Co, Phila, 
Intereoolers 

Griscom-Russell Co., N. Y. 


Lamps, Are 
General Electrie Co.. Schenectady 


Lamps, Incandescent 
General Electric Co., Schenectady 


Lubric¢ ~_ 

Pimpire efineries, Ine.. Tulsa 

Lubrieators, Cylinder 

Row & Co Ss. Fk Ft. Wayne 

Ohio Grease Co., Loudonville 

Lubricators, Force Feed 

bowser & Co Ss. FT... Ft Way 
N. Y 


Greene Tweed & Co ) 
Lunkenheimer Co., Cincinnati 
Manzel Bros. Co., Buffalo 
Penberth Injector Co Detroit 


Powell Co., Wm., Cincinnati 


Metal Bearings 
Hoyt Metal Co., St. Louis 


Meters, Air 

Bailey Meter Co., Cleveland 
Cochrane Corp., Phila 

General Electr Co Schenectady 
Reput I ww Meters Co., Chicage 


Meters, Boiler 
Bailey Meter Co., Cleveland 
Republi Flow Meters Co., Ch =o 


Meters, Coal 

Bailey Meter Co., Cleveland 
Repub Flow Meters Co., Chica 
Meters, Electric 

General Electric Co., Schenectady 


Meters, Feed Water 

Bailey Meter Co., Cleveland 

( hrane Corp., Phila. 

General Electric Co., Schene 2c ti udy 
Repub Flow Meters Co | 


Yarnall-Waring Co.. Mer madd Ave.. 


Phila 


Meters, Flow 

Bailey Meter Co., Cleveland 

Cochrar Corp., Phila 

General Electrie Co., Schenectady 

Republic Flow Meters Co., Chicago 

Yarnall-Waring Co., Mermaid Ave 
Phila 


Meters, Gas 
Bailey Meter Co., Cleveland 
. ‘orp., Phila 


etrie Co.. Schenectady 





low Meters Co Chicazo 
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Meters, Oil 

Cochrane Corp., Phila 

Ge neral Electric Co., Schenect — 
Republic Flow Meters Co.. Chics 
Worth —y igton Pump & Machy. Cere.. 


Meters, Steam 
Bailey Me ter Co.. Cleveland 
“ Phila. 


e Co., Schenectady 
Meters Co.. Chicago 


Meters V-Notch 
B tlley Meter Co., Cleveland 
Cochrane Corp., Phila 
Yarnall-Waring Co.., 
Phila. 








Mermaid Ave., 


Meters, Volumetrie 
Cochrane Corp., Phila. 
Meters, Wi ater 
Cochrat Corp., Phila. 
C ry & son, Chas., N. ¥ 
5 neral El ctric Co., Se *henectady 
oppes Mf Co., Springfield, Ohia 
v— ington Pump & Machy. Corp. 
Yarnall-Waring Co., Merm: 
1-We g . Mermai ye 
Phila. sila 


Meters, Weighing 
Cochrane Corp., Phila. 


Motors, Electric 
Allis-Chalmers me Co 
. Py ef) 


Sinus Milwaukee 
eneral Electri 


Li } “ secmectaay 
Lincoln Electrie G. 0., Cleveland 


Motors, Water 

Roto Co., Hartford, Conn. 
Nitrogen 

Ande Air Products Co., N. Y¥ 


Oil Diesel Engine 

Empire Refineric s, Ine., Tulsa 
On, Fuel 

Empire Refineries, Inc . Tulsa 
Oil and Grease Cups 
lunkenhetmer Co., Cincinn: iti 
Oh io Grease Co., Londonville 
Penberthy Injector Co., Detroit 
Powell Co.. Wm., Cincinnati 


Oil, Lubricating 
Empire Refineries, Ine . Tulsa 


Oil Purifiers, Centrifugal 


Je Laval Steam Ty 
it Steatr irbine Co 
ton, N. J. . Tren 


Oil Reclaimers 
Bowser & Co S. F.. Ft. Wayne 
De Laval Separator Co., N, Y 


Oil Storage Equipment 
Bowser & Co E., Fort Wayne, Ind 


Oilers, Sizsht Feed and Multiple 
Bows er & Co., S. F., Ft. Wayne 
Lunkenheim Fr Co., Cincinnati 

Nugent & Co., Wm. -. Chicago 


Oilers, Teleseopie and Centrifugal 
r & Co S. F.. Ft. Wayne 
Nugent & Co., Wm. W., Chicago 





Oiling Deviees and Systems 
Bowser & Co... S - Ft Wa 
Manzel Bros. Co Buffalo 

Nugent & Co.. Wm. W . Chicago 


ayne 


Oxygen, Gas 
Line Air Products Co.. N. ¥ 


Packing, Asbestos 
Garlock Packing Co., Palmyra. N. ¥ 
Keasbey & Mattison Co., Ambler, Pa 


Packing, Cylinder 
Chesterton Co A W 3ostor 

— . Bos 1 
r acking, Plax 
Cheste rton Co A WW Boston 
Garlock Packing Co., Palmyra, N. Y¥. 


Packing for Rotating Shafts 

Cooke Seal Ring, Chicago 

Packing, Hydraulic 

Garlock Packing Co., Palmyra, N. Y. 
Packing. Metallic 

France Packing Co., Philadelphia 
Garlock icku 10., Palmyra, N. Y, 





Packing Metallie Flexible 
France Packing Co., Philadelphia 
Garlock Packing Co., Palmyra, N. Y¥. 


Packing, Piston 

Chesterton Co A. W.. Boston 

Garlock Packing Co., Palmyra. N. ¥. 

Jchns-} itt Co Hartford 

U. S. Rubber Co Y. ¥ 

Packing Pump Valve 

Garlock Packing Co., Palmyra, N. Y. 

Packing, Rod 

Garlock Packing Co., Palmyra, N. Y. 

Greene, Tweed & Co., N. Y. 

N. Y. Belting & Packing Co., N. Y. 

Quaker BA. Rubber Co., Wissinom 
neg *hila 


U. S. Rubber Co., N. Y¥. 
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The value of a commodity is its definite 
worth measured in the terms of proper serv- 
ice under given conditions. 

For many years Garlock Packings have been 
rendering efficient and economical service. 
This performance has established for Gar- 
lock Products a known Value and has gained 
for them the Confidence of Buyers and 
Users of Mechanical Packings. 


THE GARLOCK PACKING COMPANY 
PALMYRA, NEW YORK 


Sales Office and Ware houses in all Principal Industrial Centers 
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os 
bo 


Packing, Sheet 

Garlock Puc ig Co., Palmyra, N. ¥ 

G ne I 1 & ¢ N 

Je ns Pr N. ¥Y 

Keasbey & Mattison Co. Ambler, Pa 

N.Y. Belti & Packing Co... N. ¥ 

Quaker City Rubb Co Wissithom 
n Phila 

Lf 5 tubber Co N: Y 

Packing, Valve Stem 

Garlock *acking Co Palmyra, N. ¥ 


Paints, Industrial 
Ww 


ailes Dove-Hermiston Corp., N. Y 

Pipe 

Midwest Piping & Supply Co. St 
Louis 

Powe Piping Co., Pittsburgh 

Pipe Bending 

American Pipe Bendin Mach. Co 
Boston 

National Valve & Mfg. Co., 
Pittsburgh 

Pitt: burgh (Pa.) Pir & Equ 
or 

Power Piping Co., Pitt irgh 

Pipe Coils 

Abendroth & Root Mfg. Co.. N. ¥ 





Pipe Cutting and Threading 
Machines 

Curtis & Curtis Co., Bridgeport 

Jefferson Union Co Lexington 
Mass 

Pittsburgh (Pa.) Pipir & Equi 
Co 

Power Pipi Co.. Pittsb 

Toledo tOhio) Pipe T 
Mach. Co 

Trimont Mf Co Roxbury 


Pipe Spiral, R 





Abendroth & Root Mfg. Co.. N. ¥ 

Amer in Spira Pipe Works 
Chicago 

Piping Contractors 

Baker & C R. H Cambrid 

Midwest Piping & Supply Co St 
Louis 

National Valve & Mfg. Co., 
Pittsburgh 

Pittsburgh (Pa.) Piping & Equip 
Co 

Pittsburgh (Pa.) Vals Fadry & 
Constr. Co 

Power Pipi Co., Pittsburgh 

Piping, Vabricators 

Midwest Pipin & Supply Co Si 
Louis 

Piping, High Pressure 

Baker & Co R. H Cambridge 

Midwest Pipi & Supply Co. st 
ouis 

National Valve & Mfg. Co., 
Pittsburgh 

Pittsburgh (Pa.) Piping & Equip 
Co 

Pittsburgh (Pa.) Valve Fdry «x 


Constr. C 
Power 


0 
Piping Co 


Prneumatic Tools 

Ingersoll-Rand Co., N. ¥ 

Power Transmission Machinery 

Allis-Chalm Mf Co Milwaukee 

Foote Bros. Gear & Mach. Co 
Chicago 

Jeffrey Mfg. Co.. Columbus. O 

Jone Fdry & Macl Co W \ 
Chi o 

Link-Belt Co.. Chicago 

Morse Chain €C Ithnen N Y 

Webster Mfg. Co., ¢ zo 

Pre-lWeaters, Air 

Buffalo Forge Co Buffalo 

Combustion Engineering Corp., N. ¥ 

Pulleys 

Greene Tweed & Co N Y 

Jone Fdry & Mach Co W \ 
Chicago 

Link-Belt Co., Ch ) 


Pulleys, 
Acm 
Magne 


Magnetie 
Magnetic Pullev Co Chieago 
tic Mf; Cc M 

Pulverized Coal Equipment 

‘ ’ Co 


Seothlehem (¢(Pa.d St | 


Com} tion Engr. Corp N.Y 

Erie City Iron Works, Erie, Pa 

Fuller-Lehig ) ru rt Pa 

Furnace Engineering Co., N. Y¥ 

Illinois Stoker Co Alton 

Jeffrey Mfz. Co.. Columbus, O 

Kennedy-Van Saun Mt & | 
Corp... N. ¥ 

Riley Stoker Corp., Worcester. Mass 


Pulverizers, Coal 


Kennedy in Saun Mf & | 
Corp N. ¥ 

Pumps, Air 

Flliott ¢ J 

Wheeler Conde N.Y 

Wheeler Mfg la 





Pumps, Boiler 


lis Chalmers 




















Al Mfg. Co... Milwaukee stol Co.. Waterbury 
Bett } (Pal) St Corp ] 3 & Ni rthrun Co Phila 
Buffalo Steam Pump Co., Buffalo R Flow Meters Co.. Chicago 
Co} ene rin Cr Vore T Instrument Co.'s, Re ester 
t M 
Dean Hill Cc P yn. Ir Recorders, Draft 
De Laval S m Cr Tren tepublic Flow Meters Co.. Chicago 
tor N. J 
Ingersoll-Rar Co. ({ S. Came Recorders, Pressure 
Steam Pump Wks.), N. Y¥ Crost Steam Gage & Val Co 
I irtenay Co N \ N. J I } 
Mc Steam Turt Corp., Wells Taylor Instrument Co.'s. Rochester 
N 3 
mal Tube Co,, Pittsburgh Recorders, Vacuum 
Iron W Dayvton, Oh C1 Steam Gage & Valve Co 
n(Mass.)Steam Pun Co. ] Boston 
hington Pump & Machy. Cor; vP 
N. ¥ Refrigerating Machinery 
Ingers Rand Co.. N. ¥ 
Pumps, Centrifugal Voet Ma ne Co,, Henry, Louisville 
Allis-‘Chalmers Mfg. Co., Milwa f York Mfg, Co., York, Pa 
Bethlehem (€Pa.) Steel Corp 
Buffalo Steam Pump Co., Buffalo Regulators, Blower 
Dean Br ( wnapolis McClave-Brooks Co., Seranto P 
Dean Hil Anderson, Ir 
De Lav furbine Uo Regulators, Damper, Draft and Fan 
Trenton, N. J At \ ( Nev N. J 
1a sieaiend tia oO Newar ) ‘ 
wanes —— “Sons” ee Y si Hagan ( Pittsb 
Le cae thy ae ; N J Smoot E Corp N Y 
Mantaton itch.) Works Co Watts Re ator Co., Lawrence 
Moore Steam ‘I bir Corp., Wells M 3 
ville 4 Regulators, Feed Water 
National Tut Co Pittsbu Atlas V ve Co Newark, N. J 
Warren (Mass.) Ste Pump = Mason R Sn Boa 
Worthington Pump & Machy, Gor Nort Equipment Co., 1 Pa 
N S-C Re t Mf Co., Fostoria, O 
Sq s ( E.. Clevelan 
Pumps, Condenser Watts Re itor Co Lawren 
Elliott Co., Jeannett Pa M 
Jheeler ‘oO > ] 
Wheeler Mf ( ( H Phila Regulators, Gas 
‘ ivi t ilator Co i. M i ) 
Pumps, Fuel Oil Service > titans . - 
Bethlehem (Pa.) Steel Cory Regulators, Pressure 
Dean Bros. Co.. Indianapo Chaplin-Fulton Mfg. Co., Pittsburg! 
Warren(Ma Steam Pump Co., In¢ D R o 
E1 eg 
Pumps, Mine M R 
Allis-Chalm Mfg. Co.. Milwaukee N E 
Ingersoll-Rand Co. (A. S. Cat o Cc 
’ | ’ 
Steam Pun Wks.), N. ¥ va : 
Regulators, Pump 
Pumps, Oil M “ ; 
ison Regulator Co Bosto 
Bowser & Co., S. F.. Ft. Wa agi b : . 
Dean Bros. C Ind pol te ¢ - I ; t Co Eri Pa 
N nt & C Wm. W.. Chicago rt made "eae ibis, 
Pumps, Power Hamm saci 
Aldrich Pump Co., Allentown, Pa \ vey , 
Dean Bro ( Tri ' t iwl € 
Platt Ir Ww ivt oO Mass 
W ren (Ma \Steam Pun ( lr Regulators, Temperature 
Vorthington P & Machy. Cor Sarco It N. ¥ 
a Tayior Instrument Co Rochester 
Pumps, Rotary Reservoirs, Oil 
Wheeler Mfg. Co., C. H., Phila Bo & Co., 5. F., Ft. Way 
Pumps, Steam er trie C S er 
renera ‘lec ce o.. Se € idy 
Aldrich Pump Co., Allentown, Pa. 
Dean Bros. Co dianapolis Re , . . 
: ype Transmission 
' 1 Pump ie d : ’ 
D - Hil Fun ( chi n, Ind Hunt € ( W West New 
Fairbat ors ! ’ Dy nee \ , 
Ingersoll-Rand C« Ss. Cameron xii M.S 
Steam Pump Wk N. ¥ > = 
Maniste (Mich.) Iron Works Co Rubber Goods 
Wart (Ma Steam Pump Co.. lt N. ¥ & Packing Co., N. ¥ 
Worthington Pump & Machy. Corp Quaker City Rubber Co Wissino 
N. ¥ mil Phila 
Pumps, Turbine Seale Removers 
Allis-Chalmers Mfg. Co., Milwaukee La Mf Co., Springfield, O 
Bethlehem (Pa.) Shipbuildit Corp Liberty Mt Ca.; Pit 
Dean HH Pun Co An In Roto Ce Hartford, Conn 
I tt Co., W ville, N. ¥ Schools, Combustion 
i rsoll-Rat ( (A. S. Cam Haas Institut Chi ’ 
. ot im Pump. Wi Ss) N. Y Wel Sereens, Shaking and Revolving 
Mi ; I . Corp ver ( in-Belt Co Milwau 
babe a : ’ . Giff Wi i Co Hudson, N. Y. 
Terry Pur Co farel Screens, Water Intake 
Chain-Belt Co Milwaukee 
Pumps, Vacuum Lin Belt Ce Chicago 
Elliott Co.. J tt Pa 
Ingersoll-Rand Co. (A. S. Camero Second-Hand Equipment 
St n P Wks N. ¥ (See Searchlight Section) 
War M ’ Steam Pump Ce I ( It 
Wheeler Mfz. Co. ( H.. Phi ‘ . Pp oe 
ws Y — oe I t-F man Co. 
I ] J 
11 ( 
Pumps, Water-Works M & 1 Donald 
Allis-Chalme Mf Cc Milw ‘ I trial Corp, 
Buffalo Steam Pump Co., Buffalo oO} M Co 
Mu * Ire \W ( B inet Pow Mehy Ine 
W t ton P & M I ( Randl M ¥. Co 
sii R Pow Mchy. Co, 
_ ‘ > R P I pment Co 
Purifiers, Feed Water Sa ics 
Coch Corp Phila Pa Ss ( R 
Griscom-Russell Ce N. ¥ « w | r Co... (¢ M. 
I ppnes Mf or Ss nefield, Oh'o ion t & { 
Pern t ¢ Y Wilson M y. Co., Harold R 
Yarnall-Warir Co., Mermaid Ave., 
Phila Pa i 
I Separators, Air 
Purifiers, Oil C ne Corp.. Phila 
Row . gf Ft. Wave Elliott Co... Jeannette, Pa 
De Laval Se rat ( Me 8 
Separators, Ammonia 
Purifiers, Steam { ; ( p.. Phila 
Tp 7 Pittsburch E!'liott ¢ nette. Pa 


Andrew ; wu 
Cochrane Corp P 
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Separators, Magnetic 
Acme Magnetic Pulley Co., Chicago 
Magnetic Mfg. Co., Milwaukee 


Separators, Oil 





Cochrat ( { Phil 
De La Se itor 
Flliott ¢ Jeannette 
Griscom-Russell Co 
Wright-Austin Cg 
bridge St Detroit 


Separators, Receiver 








Wood 


Cochrane Cory Phila 

separators, Steam 

Andrews, Bradshaw Co., Pittsburgh 

Cochrane Corp.. Phila. 

Filiott Co., Jeannette, Pa 

Griscom-Russ Co ei 

Nicholson & Co., W. H., Wilkes 
I i Pa 

Stror Carlisle & Hammond, Cleve 
, 

Wri Austin Co.. 321 W. Wood 
bi es Detroit 

Shaft Packing Rings 

Cor Se Ring, Chicago 

Skimmers, Boiler 

Par ll-Waring Co., Mermaid Ave 


Phila 


Special Machine 


Wor 
foward Ire << 


yn < 


Speed Reducers 





De Laval Steam Tur 
ton, N 

Foote Bros. Gear & 
Chicago 

Morse Cl Co., Ith 

Philadelphia (Pa.) ¢ 

spray 


Nozzles 











k 
Buffalo 


bine Co., Tren 


Mach, € 


@.. 


N. ¥ 
ir Works 


wa 


if 








(See Cor Plants and Ponds) 
Stacks, Brick 
( todis Chimney Constr Co 
Al N. ¥ 
Rust neering Co., Pittsburgh 
Stacks, Concrete 
Rust Engineering Co., Pittsburgh 
Stacks, Metal 
Erie Citv Iron Wks Erie. Pa 
Heine Boiler Co., St| Louis 
Littlef 1 | Cincinnati 
Smith & Son Co., S., Paterson. N_ J 
Uni I t Works, Erie, Pa 
Walsh & Wei r Boiler Co Chat 
tanoe L 
Stacks, Radial Brick 
American Chimney Corp... N. Y 
Ballard. Sprague & Co., N. ¥ 
Cust ( mney Constr. Co., 
Aly . Be. FT, 
Steel Plate Work 
Heine Boiler Co., St. Louis 
Murray Iron Wks. Co., Burlington 
Union Iron Wks., E Pa 
Stoker Repairs 
Furnace Engineering Co., N. Y 
Stokers, Chain and Traveling Grate 
Bal & Wilcox Co., N, Y 
Bur Engi ring Co H ind 
Mich 
Comt t E ineering Corp., N. Y 
Thin Stoke ( Alton, Ii 
iF St er ( St. Louis. Me 
MeClave-Brooks (« Seranto Pa 
Riley St f Corp Worcester 
Rosedale Fdry. & Mach, Co., Pitts 
but 
Stokers, Foreed Draft 
American | ineering Cao., Phila 
} tion E j ering Corp... N. ¥ 
Detroit Stoker Co., Detroit 
F hy & | | timore 
Hart Sto Ltd Philadelphia 
I is St a: oe ixo 
McClave-Bri s Co., Scranton Pa 
N I iry lh Troy 
Riley St Corp., Worcester, Mass 
Stokers, Hand Operated 
Armst Mf Co.. Springfield, O 
Ri e Envineerir Co., Holland 
Miol 
Cok St r ( ».. Chicago 
Con ist E ring Corp., N. ¥ 
I & Emrich Co., B , 
Mi cf ve ( Cr Sie Pa 
Rilev St Cory Worce 
Hofft ¢ M. A., Indiana is 
Stokers, Hopper Fed 
Cok St r Corp ( eaco 
I & Emrich (C« Baltimore 


Stokers 


Cok Ss 


. Hopper Feed 


Hand Operated 


Chicago 
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The Balanced Straight Line Drive 


Power economy recommends the high speed 
electric motor and the unit drive—a motor to 
its machine. Power economy recommends also 
the transmission of power in the most direct 
manner possible from the high speed electric 
motor to the slower moving driven machine, 

With the Jones Spur 
Gear Speed Reducer 
the power economies 
of the electric motor 
and the unit drive 
are augmented by the 
balanced straight line 
drive principle. The 
motor shaft, high and 
low speed reducer 
shafts, and the shaft ot 
the driven unit are all 
in the same straight 
line. Motor shafts and 
driven shafts are re- 





lieved of flexural strains and stresses, eliminat- 
ing heavy transverse loads on bearings, jour- 
nals and supports. The relatively few parts in 
the Jones Spur Gear Speed Reducer simplify 
and permit better mechanical construction. 
This means longer, carefree service. The gears 
inside the dust-proof 
housing operate in an 
oil bath under ideal 
conditions. 

Hundreds of engi- 
neers, Operators and 
users of the Jones Spur 
Gear Speed Reducers 
in all lines of industry 
are unanimous in their 
belief that it is the most 
economical drive. For 
complete information 
write for Speed Reduc« 
er Catalog No. 26. 


W. A. Jones Foundry & Machine Company 


Main Offices and Works: 4423 West Roosevelt Road, Chicago 


Branch Sales and Engineering Offices: — New York, 


393 Seventh Avenue; 


Cleveland, 226 Superior Ave., N.W.; Milwaukee, 425 East Water St.; Pittsburgh, 


Union Trust Bldg.; Buffalo, 296 Main Street; 


; Detroit, 6335 Palmer Street 


Pacific Coast Representatives : 
The King-Knight Company, San Francisco, Los Angeles, Seattle 











Fiynn & Emrich Co., Baltimore 

McClave-Brooks Co., Scranton, Pa 

Stokers, Hopper Feed, Power 
Operated 

CoKal Stoker Corp., Chicago 


Stokers, Mechanical 

American Engineering Co., Phila. 

Babcock & Wilcox Co., N. Y 

Burke Engineering Co., Holland, 
Mich 

Combustion Engineering Corp... N. Y. 

Detroit Stoker Co Detroit 

Fivnn & Emrich Co., Baltimore 

Hart Stoker. Ltd.. Philadelphia 

Illinois Stoker Co Chicago 

M-Clave-Brooks Co., Scranton, Pa 

liley Stoker Corp.., Worcester, 


Btoke rs, Overfeed, Front Inclined and 
“y" Tyee 

Armstrong Mfg. Co., Springfield, O 
Detroit Stoker Co., Detroit 

Flynn & Emrich Co., Baltimore 
McClave-Brooks Co Seranton, Pa 
Riley Stoker Corp., Worcester, Mass 


Stokers, Underfeed, Multiple Retort 
American Engineering Co., Phila 
Combustion Engr. Corp., N. ¥ 
Detroit Stoker Co., Detroit 

Riley Stoker Corp., Worcester 


Stokers, Underfeed, Single Retort 

Combustion Engr. Corp., N. ¥ 

Detroit Stoker Co Detroit 

Hart Stoker, Ltd., Philadelphia 

Riley Stoker Corp Worcester 

Sturtevant Co.. B. F., Hyde Park 

Stops. Encine 

Gas Combustion Co., Pittsburgh 

Strong. Carlisle & Hammond Co., 
Cleveland 





Strainers, Oil 

Bowser & Co., S. F., Ft. Wayne 
iiiott Co., Jeannette, Pa 
Griscom-Russell Co., N. 


Sarco Co., Ine., N. Y¥. 


ftrainers, Pump Suetion 
Elliott Co., Jeannette, Pa. 


Strainers, Water 

E!liott Co., Jeannette, Pa 

Rosedale Fdry. & Mach. Co., Pitts 
burgh, Pa 


Sarco Co., Ine., N. Y. 


Superheaters 

Babcock & Wileox Co. N. ¥ 
Heine Boiler Co,, St. Louis 
Power Specialty Co., S = 
Superheater Co., N. Y. 


Switehboards 
General Electric Co.. Schenectady 


Switches and Cirenit Breakers 
General Electrie Co Schenectady 


Switeh Gear & Metal Clad 
Reyrolle & Co., Ltd A... Hebburn- 
on-Tyne, England 


Tachometers 

Biddle, James G., Phila. 

Zernickow Co., O., N. Y¥. 

Tanks 

‘ochrane Corp., Phila 

Erie City Iron Wk Erie, Pa. 

Heine Boiler Co.. St. Louis 

Littleford Bro Cineinnati 

Bmith & Sons Co., S.. Paterson, N. J 

Union Tron Wks Erie 

Walsh & Weidner Boiler Co., Chat 
tanooga 


Tanks, Copper : 
Hercules Float Wks., Springfield. 


Mass 


Tape 
General Electric Co., Schenectady 


Thermometers 

American Schaeffer & Budenberg 
Corp., Brooklyn 

Tavlor Instrument Co.'s, Rochester 


Thermometers, Flue Gas 

Railevy Meter Co. Cleveland 

Leeds & Northrup Co... Phila 
Tavlor Instrument Co.'s, Rochester 


Thermometers, Recording 

Ba v Meter Co., Cleveland 

Bristol Co Waterbury 

Tavlor Instrument Co.'s, Rochester 


Tramways, Aerial 
American Steel & Wire Co., Chicago 


Transformers 
Allis-Chalmers Mfg. Co., Milwaukee 
General Electrie Co., Schenectady 


Trs ansformers, Speed 
G how Co., Wm., Chicago 
Transmission Machinery 

(See Power Transmission Mach,) 





Traps Comptesees Air 


Armstre Mach Wks Three 
River Mich 

Cochrane Corp Phila 

Nicholson & Co., W. H., Wilkes 
Barre 


Sterling Engr 


Templeton Mfg. 


Traps, Grease 


Armstrong Mach. 
Rivers. Mict 
Traps, Non-Return 
Armstrong Mach. 
Rivers, Mich 
Sarco Co Ine., + 


Sterling Engr 


Templeton Mfg 


Traps, Radiator_ 


Jenkins Bros 


Morehead Mfg : 





Sareo Ce 


Schutte & Koe FL 4 
E 


Squires Co., C 


Strong, Carlisle 


Cleveland 


Traps, Return 

gundy Steam 
N.H 

Ellis Drier Co., 


Morehead Mf 
Sterlin Engr 


M 
Templeton Mfg Co., ] 


Traps, Steam 


Amer. Schaeffer & 


Brooklyn 


Armstrong Mach. 
h 


Rivers, Mic 
Bundy Steam 
N. H 


Cochrane Corp 
Davis Regulator 
Ellis Drier Co., 
Nason Mfg. Co., N 
Nicholson & Co., 


Barre, Pa 


S.-C. Regulator 


Ohio 
Sarco Co.. Ine 
Squires Co ( 


Sterling Ener 
Strong 


Cleveland 


Templeton Mfg 


Wright-Austin 
bridge St 


Yarnall-Waring 


Phila 


Traps, Superheated Steam 
Armstrong M: j 

Rivers, Micl 
Nicholson & Co., 


Rarre. Pa 


S.-C. Regulator 


Ohio 


Traps, Vacuum 
Armstrong Mach. 
livers, Mich 


Morehead Mfg 


Sarco Co., Ine., 


Sterling Engr 


Strong Carlisle 


Cleveland 


Templeton Mfg 


Tube Cleaners, 


isonda Mfg 


Liberty Mfg. Co 
Rosedale Fadry. 


burgh 


Roto Co., Hartford. 


Tube Cleaners 


Chesterton Co., 


Lagonda Mfg 


Roto Co.. Hartford, 


Tube Cutters 
wonda Mfg 
Tubes, Boiler 


Babeock & Wilcox Tube Co., 


Falls, Pa 


vil . Tube Co 


Be d 
Ty Tube & Pipe 
Py 


Tubes, Boiler, Charcoal Iron 


Tyler Tube & 
ra 


Tubes, Boiler, L ap weltes 
¥ 


Ty r Tube & 
Pa 


Tubes, Condenser 
Wheeler Condenser 
Co., Carteret. 


Tubing 
boiler Tube 


Turbines, Steam 


Chalmers 
Dean pe 1 Pump Co., 
D i St 
re ton N ‘ 
Elliott Co.. Well 
General Eleetri 


Moore Steam Tu 
N.Y 


ville 


tidrway (Pa.) 
Cc 


Stur - vant Co., 


I" Steam 


Guskines. Water 
Allis-Chalmers 


Unions and Union 


Bowser & Co 
Dart Mfg. Co 


Jefferson Union 


Mass. 
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naneaite 4 Cavett 


D ivis Rezul: ator 


Budenberg Corp.., 





Vi alves, Brass and Ds Body 
z a 


Carlisle 


Sortie rn Tccladasies Co., Erie, Pa 


Exh: vust Relief 
il : 


‘ y 
&. C. H., Phila. 


» (Pa.) Valve Fdry 








Valves, Plug 
Merco-Nordstrom Co 
Francisco 


+» San 


Valves, Powdered Coal 

Furnace Engineering Co., N. Y. 
Valves, Pump 
Bowser & Co., S. F., Ft. Wayne 
Jenkins Pros., N. Y. 


Valves, Pump Rubber 
Garlock Packing Co., Palmyra, N. Y, 
Valves, Reducing 


Mason Regulator Co., Boston 
en Breage ri Co., Erie, Pa 


S.-C rulator Mfg. Co., FPostoria 
Ohio. 
Squires Co., C. E leveland 


Watson & McDaniel Co. 
Philadelphia 


Valves, Regrinding 
inkenheimer Co., Cincinnati 
Powell Co., Wm., Cincinnati 
Valves, Regulating 
Atlas Valve Co Newark, N. J 
Mason Regulator Co., Boston 
Northern Equipment Co., Erie, Pa 
Pittsburgh (Pa.) Valve Fdry. & 
Constr. Co 
S. C. Regulator Mfg. Co., Fostoria 
oO 
Squires Co., C. E., Cleveland 


Valves, Reliet 

Cochrane Corp., Phila 

Lunkenheim r Co., Cincinnati 

Northern Equipment Co., Erie, Pa 

Pittsburg rh (Pa.) Valve Fdry. & 
Constr. Co 

S. C. Regulator Mfg. Co., Fostoria 
) 


Valves, Safety 

Crosby Steam Gage & Valve Co 
Boston 

Jenkin Bros., N. Y¥ 

Lunkenheimer Co., Cincinnati 


Valves, Stop 
Jenkins Bros., N. Y. 


Valves, pepeeenes Steam 
Bowser & Co., S. F., Ft. Wayne 
senting Bros.. N Py 
unkenheimer Co., Cincinnati 
Piteouret (Pa.) Valve Fdry. & 
Constr. Co 
Schutte-Koerting Co., Phila 
Vogt Macnine Co., Henry, Louisville 


Valves, Three and Four-Way 
Nicholson & Co., W. H., Wilkes- 
Jarre, Pa. 


Valves, Two and Four-Way 
Nicholson & Co., Ww. H.. Wilkes 
Barre, Pa. 


Valves, Throttle 

Schutte-Koerting Co., Phila. 

Valves, Vacuum 

Sarco Co., N. Y. 

Ventilators 

Sturtevant & Co., B. F., Hyde Park 

Vises 

Curtis & Curtis Co., Bridgeport 

Toledo (Ohio) Pipe Threading Ma 
chine Co 


Voltage Current Synchronizing 
American Brown-Boveri Elec. Corp., 
2 


Water Columns, Alarm Type 

Lunkenheimer Co., Cincinnati 

Wright-Austin Co.. 321 W. Wood- 
bridge St Detroit 


Water Make-up Plants, Feed 
Griscom-Russell Co., : 





Water Purifying Apparatus 

Cochrane Corp., Phila 

Graver Corp.. East Chicago, Ind. 

Griscom-Russell Co.. N. Y 

Hagan Corp., Pittsburgh 

Pa & Jones Chemical Co., Ham 
mond, Ind 

Permutit Co.. N. Y 

Water Softening +" paaaaa 


Cochrane Corp., Phil: 
Griscom-Russell Co N + 

Graver Corp., East Chicago, Ind 
Pa & Jones Chemical Co., Ham. 


ona Ind. 
Permutit Co., N. Y. 


Water Wheels 

Allis-Chalmers Mfg. Co., Milwaukee 

Worthin; ton Pump & Machinery 
Corp.. N. Y. 

Weigh Larries 

Webster Mfg. Co., Chicago 

Welding Apparatus, Electric 

Lincoln Electric Co., Cleveland 

Whistles =f 

Lunkenheimer Co., Cincinnati 

Wire. Electric 

American Steel & Wire Co., Chicago 

Wire, Welding 

Lincoln Electrie Co., Cleveland 

Wrenches 

Greene. Tweed & Co.. N. ¥ 
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Abendroth & Root Mfg. Co.. 62 | | Ladd Water Tube Boiler Co. 38 tidgeway Dynamo & Engine 
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\ir Preheater Corp ow ee Elliott Co. . 6-7-3rd Cover Lecourtenay Co. .... “ere 25 | Riley Stoker Corp........ 44 
\lberger Heater Co 62 | Ellis Drier Co 69 | Leeds & Northrup Co., Robins Conveying Belt Co.. 54 
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Blaw-Knox Co 4 Templeton Mite: CO. 2.3. 60 
Boiler Engineering Co ) Hi | Terry Steam Turbine Co. 38 
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Bristol Co. : 64 Hanson, Roy FE 64) Nason Mfc. Co. 59 | Tyler Tube & Pipe Co $1 
Brown Hoistin Machy. Co 4 Hart Stoker, Ltd ‘4 National \iroil Burner Co 15 
Buffalo Forge Co 18 | Hay Institute i) Nationa? Valve & Mite. Co 69 
Buffalo Steam Pump Co 1) Hayward Co 52 Nr y ‘Belting & Backing Co. 75 
Bundy team Trap ( 60 Heine Boiler Co.. hy Neeme Foundry In $8 U 
Burke FE) neering Co 14 Hereule Float Work ttinheloei. a Co. WwW H 60 
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Busch-Sulzer Bre Diesel Hofft Co., M \ 14 Nordbet Mts Co 28 Underwood Corp., H. B 38 
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Pimiaeee Corn Psaig & Jones Chemical Co. 11 ¥ 
Coltal wicker Com; i 4 Patterson-Kelley Co 86 | Wailes-Dove Hermiston Corp. 75 
Combustion Enginee! ee Peabod Iengit eering Corp.. 45 Walsh & Weidner Boiler Co 
nt sect jefferson Union Co l Peale, Peacock & Kerr. ») | Walsh Fire Clay Products 
Connell Rolle Oy D ' Jetfre Mfs Co 1¢ Penberthy Injector Co.. ov Co ; 48 
Saal eat: Ritk Pw Jenkit _ Bro 1) Permutit Co 27} Warren Steam Pump Co rt 
Coppus Engineet Corp { Jones Fdry. & Mach. ¢ ,| Philadelphia Gear Works rt] Watt Regulator Co 60 
Sroshy Steam CC e \ VW ae Sewes be Pittsburgh Coal Co " 4 Webste) \ife2 Co 
Co ( Pittsburgh Piping & Equip Wheeler Condenser & Engi 
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Alphor 18 , ge Construction Co #2 Vickes Boiler Co 4 
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aa? Kelly Foundry & Machine Plibrico Jointless Fire Brick Worthington Pump & Machy 
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Kenned Van Saun Mf & Powell Co., Wm 60 | Wright-Austin Co Sicha ou 
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D Kennedy Val \l f ( ( Power Specialtv Co 42 
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I h Cover Wk 38 Yau li-Waring Co .18-1 
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Co Revrolle & Co., Ltd., A GS Z 
1 ok Co tt I lede-Christ 18 Rhoads & Sor  & 7 
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. ~ » r¥n ‘rT 4. Le i ae rm y 
INDEX TO SEARCHLIGHT SECTION 
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